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XZL-y h 6 9<D\iLmKn\^m$niL\,tc^(Dhr^ 0 fi£oT, ^-X8 1 tcM 
LTffi^tC, X7a[^]^W^Jifp]-r§/^^^X^.— >y b 6 9<DMj£, ^— X 
8 ncM-T?) YTafpJ^W^fgfBj-r^^^^XrL- >y b 6 9(D&mt, ^-X8 



(24) #S2 0 0 0-50 5 9 5 8 

>y h 6 9(D£(D£?l3:&mZ&W]3--v h 2 5, 2 7 <DS^<D*£JH£ L 

r^-r^o tor, m i fi«^n.-^ h 3 7 ^lttow 

*m 2S«*;p^ 1 3 (D&wt, mj&^-v h 5 icttLzmimftm 1 
^"1 1 (Dizmtiz, mmmmm, x&s^yx^-v h 6 9<D±m&mz&-D-? 
xBm^^f-r, ?^t»-7 h 2 5, 2 7 (Dfcjjfr %&m3.-v h 
25, 2 7(DiiLm^mmm(DmK(D=fmm±^n^ 0 

s^-SXZL-v h 6 9^cl(DS^CD^ffl^g^T, X73|bHcTOHC, & 

W&Sfa*;l/£"l K 1 3CDfeH^i^^LT^^V^X7a[o]^TO^, Rt>V 
X&Y^ft^TO&z^VXrL- <y h 6 9 0^lji:S=S:D> ^^>X^.n>y h 6 
9©C©J:9WEa, giJfH&^IS^PC&^PSD, -«5tc, ^-X8 Hc*fL 
Tffl^W^M*/^' IK 13 <DiiLWlcBW*Rl£ir 0 cl <D£ 5 L < & 

(/^W^l^ih-r§/c46. EI 2 tc^ia^ti:^-r$ij®^-n<y h83 £r{£g&i6=g@ 3 

fuH^^SK 3 <d^— x 8 i Km^ntczm^mtLm^y^-s 5, 

8 7^»rL-^ h8 3*\&ffl)2-&Z>o feH-tr>-9-8 5, 8 7 & Y73|pnc*tr 3 
«M^I^I^6 3cD73l^»J^-r§o lHlf^nTtgnn«y h 6 5«7 5 3:^ 
|l^-yh8 3(aoT»U Mfiil*lgP6 3^ 1 8 0° Kfrfc D Hl$E£-t±£ 
^^^m^rPt^, ttffiia*^rtg|56 3^Y7or^]ti:TO^it«ti:^ 

i?^o tot, X7^fai-^39, 4 l<Dfglgfl#4 7, 4 9^X75-[rJ 
^TOS:fitHtC^^^?, 0 ±±iitt^l*l0P6 3«J^-^ h83lc£oTY 

IC, ^-X8 1 ^W-r^/^>X^L--y h6 9(D&W], 1 tc2tr& 

h 6 9<D\£}mz^— xs i tc^-r§aw^;i/^i 1 , 1 3 cd-eeh 

£HStfJfc:i&»£:*f-fr-?\ m oT^fcS^tCj:oT^-r?>/^>X^->y h 6 9 



(25) 2000-505958 
©0l£fr£fg£-r3&!&:i--y F 2 5, 2 7 <DiStMWbtii8M<DffiK<D=fmZM 

cfcO, fill*]® 7 9±&C/^ yxa- >y F 6 9<DilSlfttCj»gcD&l,^[*l$rfT-5 C 
h 6 9 £fill*!ffi7 9 ^cDP^cD^ifTJtC.fcoT^MWtC^S^n^l/^ ^CDIS^ 

^mcm^f^o ^7>xa-y f 6 9temnmcBMfr^^m-?mpiffi7 9 _t 
Hrtffi7 9±*B^c : &W]-?z>£tt>m£ om&o ^o^^w^ofw, m 

rtS7 9lc¥i7lC]fefaL'^yX3.-v F6 9, MfuH^^SS^^ffl-r^ 
fi^C>^T£>3o £(DJ&ftim\HM7 9tf^lC7}<¥-?%:^£t?1±-?Z>o FU 
■7 FP£lh¥f£8 9tett$»J^^FU7 M^ih^^r/^^X^--^ F 6 9 tcfFffl 

F 6 9tfffi^K&W}'?&<D*®5±-t%o Mfo. &W}3.-v 
h 2 5, 2 7<D^77fc:J;oT£-f &^-X8 1 ^3tT 3^ <y b69© 

^«)^SL ZftZZ-ttfte^ZofcFVyh 8 9 *#lfiSc-r § § o 
m 2 tC^-m^JT^, F U 7 F ffi±^& 8 9 2 9 1 % 

9 3£, W(ffe9 5i:m§o 1W^9K 93tt^-X81^7 
>X^--«y h 6 9 £tC|g|5££*lT^T, XTafPl^TO^/^^X^.-'y F 6 9 K 



>XrL-<y F 6 9\^mm^ft&teft*\mi£&%>o 
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OStt*;l/^i l, 1 3tc±tlt^0> X^fnHcTOfc:, RtfY/jfnUcTOfc:^ 

ifiEt^o {5S^i6gg9 7 0»-y h 2 5, 2 7 fc&^n^fttiEfffifci&gH 
3tc43^Sfc^tC, j]7^aX-^i:LT«^nfcX7^ai-^ 1 0 
5, 10 7, M2»Y7^faX-^10 9, 1 1 K Ml 13, 115 

Jtrnf^o 105,1 o 7tc&^n ; rnx7aft^TOk:siffi-r 

Sfg2gP#12 1, 1 2 3tC*fL^lftRl^C|gF«gSnS^iaJ^l 1 7, 119 
%fflf&tmc. Y7^faX-^10 9, 111,1 13, 1 1 5t:i^tlf 
tlYjjmicW-'rttC&te-tZ&Zfflftl 3 3, 1 3 5, 1 3 7, 1 3 9£ttL&®J 
^fllfcMSrtSnS^lS&M 2 5, 1 2 7, 1 2 9, 1 3 1 fclSttSo M 4 IC^ 
fcfc^Ji:, X7^faX-^ 1 0 5, 1 0 70^2^12 1, 1 2 3Wtlf 
tlM-T^^KXL-^ h 2 5, 2 7(D2f@cOYr^^j.ai-^ 1 0 9, 111, 
113, 1 1 5 <Df& 1 1 2 5, 1 2 7, RXf 129, 131 OM^fciilS^ 
3o X7^faX-^10 5, 107©^2^12K 12 3teZ7aftlcTO 
^tliHK 1 4 3, 1 4 5, 1 4 7£>J§|DtC, MIt§Y7^faX- 
£10 9, 111, 113, 1 1 5©2 {@<D|g 1 1 2 5, 1 2 7, Rtf 
12 9, 1 3 HCttL\E}W}-fZ> 0 X7??-3.X--Z(Dm 1 SP^ 1 1 7, 119tt 

t^iaX7h2 5, 2 7©lfrWl 1, 1 Ste^ft^tlMSZtl&o Y 
7^faX-^10 9, 111, 113, 1 1 5<D^2g|tfM 3 3, 1 3 5, 1 
3 7, 1 3 9^^tl^tl2f@CD^ibXL- >y h 2 5, 2 7 &C±±iI<D/^ >XXL- <y 
h 1 4 9lC@^£nT^&o il£D/^-7>XXL- >y h 1 4 gttfil^glS©^ 
^^XXLXL <y h 6 9&C*B^LT*5D, ilcD^^VXXL- >y h 1 4 9ti0®tC^^ 

?S:l/^WMi**fiS^J:^T^P fc 3ffi7 9±£rX73l^cTOHc, Y^fpJtC W^^ift 
RjUJC^rt^tl^o ^I*lffi7 9^X73[p]^TOtC, Y7a[S]tCTOtC5SfiEL, 71^ 
-2* nc@^$n/-dit«^46^S9 7 0^-X8 ltlLt^^o /^^Xxljx 



(27) &m 2000-505958 

7hl 4 9te|5|B#fc:, 2{i<Dgfa*;l/*"l 1 , 1 3(Drc&b(DPkffi£.nfaT*&*). 
SttJtvrt/^l 1 , 1 SO^il^F*}® 1 0 3tt^7>Xa-7 h 1 4 9(D±MT& 
£ 0 fitH?^46^H3CD/^y7.n— y h 6 9 tmU, fefi#i#>^g 9 7 O/S^ > 
Xa- y 1 4 9tCti FU7 H£±¥l£8 9, 9 1, 9 3. 9 5£lStt£o 

jM/^i 1, i 3afnfnx7^fai-^i 0 5, i 0 7(aot, taste 

^SilLTX^tcTO^IftRj^feD, StC2^cDYr^^-^x-^ 1 0 9, 
111, TkXS2m<DYT??-n.3-—*t 113, 11 5 (D^L^MStC^oT, 

t@5tc^iiLTY7a[S]tcTOti:aw^;i/^i i, i 3 ti^lftoj^T^^o fFfj^ 

, X7^faX-^ 1 0 5, 1 0 7<Dfg2g|tfH 2 1 , 12 3, YT^a:n- 
£10 9, 111, 113, 115 (Omi ffift 125, 127, 129, 131 
, RtfYTZT-z-X.— $ 1 0 9, 111, 113, 1 1 50»2»^1 3 3, 1 
3 5, 1 3 7, 1 3 9^/VLT, X7^faX-? 1 0 5, 1 0 7©Stl«^7 
>7«rL- >y h 1 4 9 tC foil £tl Y7^fal-^109, 111, 1 

13,11 5(DS.t}ltY7^^aLJL-^ 109, 111, 113, 11 5©^2 
35#1 3 3, 1 3 5, 1 3 7, 1 3 9^tt/^yxa--y h 1 4 9^(|gfE 

vATic-mmMic$%w-?%m^M 1 51,1 5 3^wi 1, 1 3tc 
^n^enigtf, ctifMtKaot, mut^v^i 1, 1 3^1^^-- 

7h2 5(DX7^il-^ 1 0 50^1 gp^l 1 7 fg 2 >y h 2 7 

©X7^faX-^l 0 7<D^1SP#1 1 9£&C. ^SJCX^lRjtCWtC, 

1 5 1 lam l&lftl 5 5. RtflB 23B# 1 5 7 fctStt, S£ 1 1 5 
5tC«t^T^-l &W)=L- V h 2 5C0XT^^-J.X-^ 1 0 5 COW, 1 SP^ 1 1 7 
gngfcttvl/^l i*BISL#S«fc^ti:-rsi:ttfc, fd2gfl#i 5 7tc£oTlg 

2^1a^7 h 2 7(DX7^faX-^ 1 0 7 com 1 8P# 1 1 9 £SJ 1 

^1 1 ^3S^U#^J:-5tC-r§o IsHitC, ^2lMt^l 3 O^gMxf 1 5 3 

latm 1^159, msm 2^161 ^wai, s§ 1 1 5 9 k j^rm 1 



(28) ^fg2 00 0-50 5 9 58 

2 KOXTtT-a-JL-Z 1 0 7<D|g 1 1 1 9 £31 2SW*;1/^ 1 3^)S£SL 

? tc-rso ei i , stfEi 4 tc^-rm^ Bn^n 1 sw*;^ 1 1 ^ftie 

Btc&oT, ^2l^^i 3^SiJ^itStcfe§m^-{i, 5 1 CO 

Iglgl^l 5 5^LT, |l»-7 h 2 5£DXT^^-^l31-^ 1 0 5<D|g 

1 1 17 tern i i i ^ji^-r § tmc m^%m 1 5 3 com 2 gp 

#16 1 ^Lt, ^2&l&n.^y h 2 7<DX7^f-aX-^ 1 0 7 com 1 gl$# 

i 1 9 icm 2 1 3 ^jgig-r §o ^ i mt&;]/# 1 1 iwwhm^ £>$ij 

k 1 3«±tji^rtsi 0 3±mmimm-?%>£ttf&m-?&% 0 
<m*mi&~?2>rc&b, m 1 ^wj^^y h 2 5 tc ioti 1 1 1 ^fpsj 

\^m\tmhmmimtcof^com5K^-tm 1 ™<ubm' K^m^ 

, |sWc> |2l|a^7 h 2 7tCj;oT^2®tf4vV^l 3^i'J^iS^5>, 
M{5Bi:?i'J^f4Si:^P^^'fuBbm l ^FlfifM' cD^c&sm 5 te^-Tgl 2 
4T^igM" *£K]£-t±3o ife©"™^!^ , M" tc*5V>T«, »f*;l^° 1 
K 13 te^ft^tim 1 ^Kj^-- 7h25, Stflg 2 l£f/j^L— >y h 2 7 £)S*S2 
nTV^I/\ ^ot, ^l^|ftn.-^y h 2 5CDXT^^-i3i-^ 1 0 5 Off! 1 gfl 
#1 l 7^i^r^iBM' *^^2WiiM" tcKj^, ci(D^2 4T^itBM 

r% m 2mmts;v^ 1 3 com^tt 1 5 3 com 1 1 59 tc}i*§£nSo Ir] 

UK. ^2»-7 h2 7cDXr^^^.3i-^ 1 0 7 <Dfg 1 1 19^2 

^r^iBM" ^esg i to{£bm" icm%, zcom 1 ^{is-em 1 mu^i? 

1 1 Oltt^Ml 5 1 com 2g|5^1 5 7&C)l£S2tl£o CCDcfc^tcLT0 5tC^ 

-miuc& d , m 1 ^teSM' icfesig 1 mm*)\<# i h*!£ 2 ^m^^ h 

2 7 C0XTV?-=l2L-$ l 0 7 com 1 SP^ 1 1 9tc3a*S£nTt/^£W^ ^2 
TOteBM" tCfe^m2»«^;l/^l 3t^l»--y h2 5 CD XT 

1 0 scorn 1 1 1 7 tcji^nr^So e^ic ^ 1 mMfrfr? 1 1 i± 

^2»--y h 2 7&c£^T, Kn^filBM' £$raMK:|Jjft>2n3 £ 



(29) ^2 000-50 5 9 58 

ti^^mitm^mti^n^o yt^ii-^i 09. 111, 113, 115 

(Dm 1 31^ 125, 127, 129, 1 3 1 *^ 2 1 3 3, 1 3 5, 1 3 7 

, 1 3 9tc^tLT, &mLftttni£ftzt£^$mizm^&tii 51, 153^ 

o X7^faX-^l 0 5, 1 0 7^2^1 2 K 1 2 3 Y^fifc: 

TO^fflStciiiaL39:< i:tii^^^oTt^/cfe»-'y h 2 5, 2 7 

IMLrc&oKmttfrJl'&l 1, 1 3<D8!#gM*l 5 1,1 5 3ttt^5X 

# 1 5 , 15 3 (Dm 1 1 5 5, 1 5 9 lFM1%<Dffia<Dt><DT- 
XxA^*X.§^ttiC, fg 1 &W]3L- y h 2 5<0X7^faX-^ 1 0 5©^ 1 

sb#i 1 7^iimc)gi^n(DmM3^;v^x7 : -A i 6 3^m§ 0 comM^-ov 
->xta i 6 3 urn i mttfr>i<? i i o»gptt 1 5 KDmiBtti 5 5t. m 

2mt*-fr# 1 3 CD|i#gPM 1 5 3 (Dm 1 8P# 1 5 9 i: tC^StCi^ift-T § <t o IC 
tmt£ ftT^Zo ti&mt 1 5 1, 1 5 3<D3l2gP# 1 5 7, 16 1«ftlfn 
ii^OK^KD 1 ll^mgffi^JI*-, ^2ila--y h27CDX7^^:n-* 

i o 7 (Dm 11^119 ^wnoim&^n.^^fr is 1 6 5%mz-z> 0 c 

Otl3^;Vi/XfA 16 5(^1 1 1 0»gPW 15 1^2^ 

1 5 7 t , ff£ 2 S^*;l/^ 1 3 cD*$#gPW 1 5 3 ©3§ 2 SP# 1 6 1 ££5fctg 
li-r^cfcd^^Ht^nTi/^o 3^;^XfAl 6 3, 5 1 £0^ 1 gP 

5^1 55, Xti&ffl^&<fc?tc*B^gp#l 5 3<D8Ugfl#l 5 9fcJ:oTM 
^tifcX Yd- l/y7j]7^fax- #teX73lFiHcTO&n— Uvy^K Y#lft 

l, X*±aifflRrfi6*«k3»i:Sl2S«*;V^i 3&±f2X Ya-i/^7^fa 

fc>fct), ^l^Kjn-^y h2 5(0X7^faI-^ 1 0 5 <Dfff 1 gP 1 1 7fc*fL 
^»j-r^cli:^T#, $ftCO»lltf*^l 1, X«i2lW^13 



(30) ¥tm 2 0 0 0 - 5 0 5 9 5 8 

#1 1 7tC^LT[Hl^oJt6Tfe?)o mmc, 3^;V'>XfAl 6 5, m^wi 
5 l<D^2gP#l 5 7, X«ffiffl^fc<fc?fc$^SP*tl 5 3©^2^1 6 1 

tc^TffMStifcXYn— i/yy^]7^fax- £&X73inKcW&n— u> 

ttfrfrtfl 1, X«iifflRl^<J;9iC^2S^;V^l 3«±f2X Yu—u>y 

'\^^&miCt>rcQWS2&W}3>=-y h 2 7©X7^faX-^ 1 0 KOW, 1 
1 1 9lcttL&W}-?%Z.ttf-?ZZ>o lf;^ll^M"l 1> Xti^2SW* 

Mt§cttj;oT, if^i 5 1, 1 5 3 (omcm^-cmmmftmm* 
itmt^ftmtzmvT. m^mti 5 1, 1 saciistiiijitwcM 
25, 2 KDtc^bcomzcDmwi^mmxr—^tvri^m-r^o cmc&o, x 

1 0 1 0 7, StfY7^aX-^10 9^ 111, 113 
, 1 1 5&C£oTf£/£2nrcSg ligKjX-r-^WLSW^V^l 1, 1 3*Jt 

- 7 M 4 9iiC(D^-7>XrL- <y h 1 4 9lZ{tm? : Z>&W}3~—V b 2 5, 2 7 

^XXL- >y h 1 4 9©HHSft^— X 8 1 JC^-TSSW^^^ 11,13 (Dtifg. L 
< L&3©*imh^Sfca&. 9 7 ictefg 1 MH^- 

>y h 1 6 7 tWl2fflffl3.-v h 1 6 9 ££t8:tt, ^ 1 (MffllrLX y hi 6 7 
T^l»->y h 2 5CDXT^j.X-£ 1 0 5©3S2gB$rl 2 1 ^rX^fqjK 
^ffeffifitc^-r SCi: m2»XL->y h 1 6 9&C<£oTfg2»IL 
xy h 2 7CDXT^^-olX-^ 1 0 7<Df5 2gP#l 2 3 £:X7jftK: W&teBk: 



(31) ' 2000-505958 

\\zm^nrc2m(Dftmtmty^\ 71,17 3*ctSM»u cn^mi 

•fey+HCjCoT, X73(S]tC^-r§Xr^^^Jl-^ 1 0 5©^2gP^ 1 2 1 07a 
ft£«Jj£"rSo m2»nn>y h 1 6 9(i^-X8 1 tC0^2tl/c2{@ 

7 5, 1 7 7tffiiU Ctl^¥fi[«-tr^-9-^<i;oTX7al6]tC 
^XT^faX-^ 1 0 7©^2SP# 1 2 3O^|6]^iiJ^-r^> 0 ^7^a 
->y h 1 4 9^@fet§^ XT*?-**-—* 1 0 5<DS!2gP#l 2 1 *^X7a 
lRlJC^T*{ftBJCS*S«J;9. llW^'y b 1 6 7«^l»->y h2 5 
©2l©Y7^fal-^l 0 9, 1 1 1 %®m?2>o mt&fc, ^7^-7 
h 1 4 9^[Hl$E-r§tf^ XT *^a:n-# 1 0 7<Dm2ffift\ 2 3^X7?lPjte 
W&fuBfcSlJSJ;?, m2fflffl3.=.v h 1 6 9^2^-7 h 2 7 CD 2 
{@cDY7^^:n-£ 1 1 3, 1 1 5%mWtZ> 0 CCO^olcLX, XT??-* 
1 0 5, 1 0 7<D^2gB#l 2 1, 12 3^X^[pJ^^ff*fi[B^^$ 
tlZCtlcXiT, X 8 1 fc^tSS^W 1 1, 1 3<D£?£L<&l/i£ 

j»fc5i#jec'r®Hfc*sx7'^^3LX-^ 105, 107, &«*uc 
iiia^nfcs^^;v^i 1, 1 3onns*i»±"rso 

tyj ©JB§C3K<fc5^;*— ^>^&*{£ffl*rSo EI6&c:jo^TW:E nc^T'J V 
MMl 9, RtfVX^ 3 5lZMM3-=-v h SlcftLXjjmc^-ftfc, IrIBILT 

(D&Wte&bgiW 1 7 9 & ^6cd>J y^7S^l*l^feS*f|0^fit«^a6^H-e$) 

;l/£*l 8 1 III— <D£S2 vxn^l 8 3t^t^c vx^Wl 8 1 
, 18 3&, ^tl ; ?nZ7a(n]tcMiltc5Ift-r§^®-efe-3TCCO^ffi±^m 



i 

(32) #120 00-5 0 5 9 58 I 



j#ffi-£fc-3TC<D^t®±&Cff!2TX*3 5' *IS:B"r set a ^ffil 
8 7 fcfcWTSo £ 1 VX^tW^ 1 8 1 «{ug^i6SH 1 7 9 (Dm 1 &W)3-~ 
7M8 9£«koTX3nRlfc: s F £ fTfc:, YTalRl^W^m 1 1 icttLTlti. 

Wfctt>ir%££tfv%, ^27X^Wl 8 3 «{&Hifca&g» 1 7 9tD^2^ 
iftn- «y h 1 9 1 iCk-oT, X^IrHCWt^ Y7alPj^WtC^ 1 7U-A 1 

m 1 777«i 8 1 immmtbmw 1 7 9©f£i&{&eK:&oT, & 1 
Itti9^iv7^3 5*MCTsai**rs<ii:^-e#, -^2-77^3 5' 

(fcHSfl^:!— v M 9 3CJ:^T^2-7X^*;1/^1 8 3&c2tr£^2 77^ 3 

»CioT, ^277^«1 8 3^bt'M^»gT\ ^27773 
5' &MteM7£tiLmi£{iLW®itb1rZ>ctW'VZ&o ii©MiMLT, v 

it§o l m«M<D^«i*aW^M*t-ra/ca6m 1777 3 5^fflL^t> 
ofc^ feg?*46^@ 1 7 9K£iT. mi 777^V^1 8 1 %flPlMMfcfr5 

X^7^v>>^fI'jft^-^§o IWJB#tC. -fifi}*i6SBl 7 9lCj:-pt^2V773 

5 • i:±tjc^ 2 77 7W i 8 3 *mfeiiLWfrzm!jiiLWKW}fr'to ' *mm 

EU»{itB&#>SB 1 7 9^0 7tc|g0^)tc^-r o c ©{ftHifca&ge 1 7 9© 
7X7«1 8 K 18 314, $a»73¥WtSj#«tl57y M 95, St? 
1 9 7tC«fcoT, X7uloI^TOlC, Y^|filt¥fTti:lStS^2 0 1 <D$m 



(33) ^2 0 0 0-50 5 9 5 8 \ 

%>o HHteR!^-'* h 2 0 3^LT, 3£#te2 0 1 %J^yX?L-v h 2 0 5 
tC@5rr& 0 {ug#i#>ggl 7 9CO^-X2 0 9 CD— »JMLT^£fill*I® 2 

gil 7 9<D^— X2 0 9ttU V^778iB07U- A 1 teH^StlTl^So & 
S#i#>Sg 1 7 9 cOHI^Plfc— v' h 2 0 3 , »y h 2 0 5 lift 

Jc:lttWLfcf4ffj*a6Se3<D|HIIteoJfl|a-»y h 6 5, M/^yXan^ h 6 9 

teg&i6;ggl 7 9 0Slgia->y hi 89, &Xfm2&Wl3.— v M 9 1 

tt^n^n^r^^-io:— ^^LT^fiJc^tifcxr^^-iX— ^2 1 i> 213 

ftniIt5X7^faX-^f2 1 1, 2 1 3<£>Kt2gfl#2 1 9, 2 2 1 C?t 
LX^[RltcTOtC^i&oJt6-efe^^lg|5^2 1 5, 2 1 7^rM^§o X7^fa 
1-^2 1 1, 2 1 3<Dfg2gP#2 1 9, 2 2 lMft2 0 HC@^tltl3 
D, cn^2^2 19, 2 2 1 teXj5maZlgm7lC&&~?&PkM\M^ft 
g)5 2 2 3^WtSo j&KpLr.«y M 89, 19 1 It^tl^tlX Y tt— lx^ 

V-JlTt^-aX.— $2 2 5, 2 2 7^:M, £<DT t^a.*.— 
ZL=.y M 89, 19 1 COVX^^;l/^l 8 1, 18 3 lCH^£n5^MK5>' 
XfA2 2 9, 2 3 It, MJrrs&f&^-y M 89, 19 1 (DXTZT-a.*. 
— £2 11,21 3©^lg&#2 1 5, 2 1 7JCH^$nfc«M3>T;l/^-rA 
2 3 3, 2 3 5 ^tt5o 7X^Wl8 1, 1 8 3 ItXT^^^JL— $ 2 

11,21 3tcj:oT, tmm±%tevm.\zfrrcK> , \m.mmmm.x% ^-x 

2 0 9fcftLX;£fttc¥?Tfc#l&2#SCfca v C^ — 7a^X^^;V^l 8 1 , 
1 8 3ttXYD-l/^7^fai-^ 2 2 5, 2 2 7tCj;-^T, Jt«tfJ'hS 
^»^t?fcD, hb^ra^ffl^T, X7jIrj, &a"Y73^JtcTO=Q;xr^^n.ai 

-*2 1 1, 2 1 30^1^2 1 5, 2 1 7K*fU ^^SCt^T't, 
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A positioning device (3, 97, 179) with a first 
displacement unit (25, 189) for displacing a first 
object holder (11, 181 ) and a second 
displacement unit (27, 1 91 ) for displacing a 
second object holder (13, 183). The object 
holders can be displaced by the positoning 
device alternately from a measuring position into 
an operational position and can be displaced by 
the respective displacement units independently 
of one another in the measuring position and in 
the operational position. The displacement units 
are provided with force actuators which each 
have a first part (47, 49; 1 1 7, 1 1 9; 21 5, 21 7) 
which is coupled to the relevant object holder and 
which is displaceable under the influence of a 
driving force relative to a second part (59, 61 ; 
133, 135, 137, 139; 219, 221) which is fastened 
to a balancing unit (69, 149, 205) which is 
common to the two displacement units. The 
balancing unit is displaceably guided relative to a 
base (81 , 209), so that reaction forces of the 
displacement units are converted into 
displacements of the balancing unit relative to the 
base, and mechanical vibrations in the balancing 
unit and the base are prevented. The use of the 
force actuators prevents the displacements of the 
balancing unit from disturbing the positions of the 
object holders relative to the base. The 
positioning device is further provided with a 
control unit (83, 169, 237) by means of which at 
least the parts (47, 49; 121, 123; 219, 221) 
directed parallel to an X-direction of the X- 
actuators (39, 41; 105, 107; 211, 213) coupled to 
the object holders are held in positions parallel to 
the X-direction. It is also prevented in this manner 
that positions of the object holders relative to the 
base are interfered with by rotations of the 
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balancing unit caused by the reaction forces of 
the displacement units. The positioning device 
can be used in a lithographic device for the 
displacement of a semiconductor substrate 
relative to an exposure system of the lithographic 
device and for the displacement of a mask 
relative to the exposure system. 
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* NOTICES * 

iTPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

1. It Has Base, 1st Mobile Unit, and 2nd Mobile Unit, and is Said 1st Migration. Unit in Parallel with the 
Direction of X It is at said base in parallel with the direction perpendicular to this direction of X of Y. 
Receive and it has the 1st goods holder which can move. Said 2nd mobile unit is parallel to the direction 
of X. It has the 2nd goods holder which can move to said base in parallel with the direction of Y. Above 
The 1 st goods holder and the 2nd goods holder are a pair to said base in the actuated position from a 
measuring point. It carries out, and is continuously movable and they are said 1 st mobile unit and the 
2nd mobile unit. Are movable to mutual during actuation respectively. A part for part I which makes 
driving force act mutually, ** It has a part for ****2**. Said 1st mobile unit, And said 1st [ the ] of the 
2nd mobile unit In the pointing device with which the part is connected with said 1st goods holder and 
the 2nd goods holder in parallel with the direction of Y in parallel in the direction of X, respectively the 
direction of X — parallel — the direction of Y it was alike in parallel and prepared — said — the 1st 
mobile unit And said part II of the 2nd mobile unit A part Said 1st mobile unit, And balance unit 
common to the 2nd mobile unit It connects and is said BE in parallel with the direction of Y in parallel 
to the direction of X about said balance unit. While showing around movable to SU Said 1st mobile unit 
and 2nd migration YU It is ** as the description about having formed the force actuator which generates 
driving force to knitting, respectively. **************. 

2. The force actuator of said 1st mobile unit and the 2nd mobile unit is RO chiefly. It indicates to claim 1 
characterized by being constituted so that - RENTSU force may be generated. Pointing device. 

3. It is static pneumatic bearing about the slideway top of the base which extends in parallel with the 
direction of Y in parallel in the direction of X. It is ** about having constituted so that said balance unit 
might be guided movable. Claim 1 considered as the mark, or pointing device given in 2. 

They are X actuator and Y actuator to said 4.2 mobile units, respectively. It prepares. In said X actuator, 
it is each in parallel with the direction of Y in parallel to the direction of X. A part for part I is prepared. 
Said goods holder of said mobile unit related in a part for this part I It connects. ** of said X actuator 
related in a part for said part I parallel to the direction of X It is supposed to two parts that it is movable. 
A part for part I is prepared in said Y actuator, respectively. To a part for said part II of X actuator of the 
mobile unit related in a part for this part I It fixes. ****** fixed to said balance unit in a part for part I 
parallel to the direction of Y ** characterized by making it movable to a part for part Hofa******Y 
actuator Pointing device given in any 1 term of **** 1-3. 

5. the control unit which controls at least one actuator — said ********** ** preparing — this control 
unit — said X AKUCHI of said two mobile units YUETA a part for said part II can be held in a 
location parallel to the direction of X at least ~ as — Pointing device according to claim 4 characterized 
by carrying out. 

6. Common Straight Line Which Said Part I of Said Y Actuator is Made to Meet, and it Shows to it 
Movable Interior of Proposal is Established in Said Y Actuator of Said Mobile Unit. Said positioning 
device A part for part I which prepared the pivotable unit and was fixed to said balance unit, It is a pair 
to a part for said part I in the surroundings of axis of rotation which extends at right angles to the 
direction of Y perpendicularly in the direction of X. It is said pivotable YU about a part for part II 
pivotable and fixed [ carried out, and ] to said common straight-line guidance. Pointing device according 
to claim 4 characterized by preparing in knitting. 

7. It is ** about having constituted so that said control unit might control said pivotable unit. Claim 5 
considered as the mark, or pointing device given in 6. 
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8. Said Balance Unit is Slideway Which Extends in Parallel with the Direction of Y in Parallel in the 
Direction of X. It Has Formed Base Material. This slideway is common to said two goods holders. This 
slideway is met. Said two goods holders in parallel with the direction of X Parallel to the direction of Y 
Suppose that it is movable and a joint member is prepared in said both goods holders. To this joint 
member It is said X actuator of said 1st mobile unit about said goods holder which carries out ******. 
To a part for said part I And said ** of said X actuator of said 2nd mobile unit Positioning according to 
claim 4 characterized by constituting so that it can connect with one part Equipment. 

9. Joint Member of Said Goods Holder is Ingredient about XY Lorentz-Force Actuator, Respectively. A 
Part for Part I Which Obtained and was Fixed to Related Goods Holder, Before a related mobile unit He 
is said XY Lorre about a part for part II fixed to a part for said part I of an account X actuator. It 
prepares in a NTSU force actuator. Said ** of said XY Lorentz- force actuator One part is a part for said 
part II of said two XY Lorentz-force actuators, respectively. Pointing device according to claim 8 
characterized by constituting so that it can collaborate. 

It is **, respectively about a part for part II which extends in parallel with the direction of Y in said 10.2 
mobile units. Y actuator of two beams is formed, respectively, perpendicular to the direction of Y at 
right angles to the direction of X the surroundings of the prolonged rotation shaft ~ said X actuator of 
said two mobile units said two part I of said Y actuator related in a part for said part II — opposite Perilla 
frutescens (L.) Britton var. crispa (Thunb.) Decne. It constitutes rotatable. *****♦-- They are said both 
mobile units by said control unit. Claim 5 characterized by controlling said Y actuator Or pointing 
device given in 8. 

11. FU Which Fixes Radiation Source, Mask Holder, Focusing Unit, and Pointing Device It Has REMU. 
Said focusing unit has a principal axis and said pointing device is this Lord. In parallel with the direction 
of X perpendicular to an axis And it is perpendicular to the direction of X, and is a method perpendicular 
also to said principal axis of Y. RISOGURA equipped with a movable base material holder to said 
focusing unit in parallel with ** In FU equipment Each of said two goods holders of said pointing device 
describes above. It is the base material holder of RISOGURAFU equipment. Said base of said 
positioning device is said FU. While being fixed to REMU, said focusing unit ~ minding — said 
radiation source — base material the location which may irradiate the base material which can be 
installed on a holder ~ said actuated position of said base material holder it is — A pointing device given 
in any 1 term of claims 1-10 is ****** here. RISOGURAFU equipment characterized by being a 
****** pointing device. 

12. Said RISOGURAFU equipment is equipped with a separate pointing device, and it is this separate 
pointing device. Said focusing unit is received in parallel with the direction of X at least in said mask 
holder. RISOGURAFU equipment according to claim 1 1 characterized by constituting movable. 

13. Said Two Goods Holders of Said Separate Pointing Device — Respectively Parallel to the Direction 
of X Said Li Who May be Positioned by Said Separate Pointing Device in Parallel Also with the 
Direction of Y It is Mask Holder of SOGURAFU Equipment. Said base of said separate positioning 
device While being fixed to said frame, The mask which can be installed on a mask holder is described 
above. The location which may be irradiated according to the radiation source is an actuated position of 
said mask holder. Claim A pointing device given in any 1 term of 1-10 is ** with said separate pointing 
device. RISOGURAFU equipment according to claim 12 characterized by ******. 

14. A pointing device separate from a pointing device and a focusing unit and the radiation source are 
fixed. It has the frame to carry out. Said focusing unit has a principal axis and is said pointing device. In 
parallel with the direction of X perpendicular to this principal axis And it is perpendicular to the 
direction of X, and perpendicular also to said principal axis are . It has a movable base material holder to 
said focusing unit in parallel with the direction of Y. Before The pointing device of the individual 
according to account is [ as opposed to / in parallel with the direction of X / said focusing unit ] ** at 
least. In RISOGURAFU equipment equipped with the mask holder in which ** is possible Said separate 
location Said two goods holders of arrangement equipment in parallel with the direction of X, 
respectively It is Taira also to the direction of Y. Said RISOGURAFU equipment which may be 
positioned by the line with said separate pointing device It is a mask holder. Said base of said separate 
positioning device is on said frame. While being fixed, It is said radiation source about the mask which 
can be installed on a mask holder. The location which may irradiate is an actuated position of said mask 
holder, and claims 1-10 are not. It is the description about a pointing device given in ** or the 1st term 
being said separate pointing device. RISOGURAFU equipment to carry out. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

RISOGURAFU equipment which has the 2-dimensional balance positioning device which has two 
goods holders, and this positioning device This invention Base, It has the 1st mobile unit and the 2nd 
mobile unit. The 1 st mobile unit in parallel with the direction of X It has the 1 st goods holder which can 
move to the base in parallel with the direction perpendicular to this direction of X of Y. The 2nd mobile 
unit has the 2nd goods holder which can move in the direction of X to the base in parallel in parallel 
with the direction of Y. The 1st goods holder and the 2nd goods holder are continuously movable from a 
measuring point to the base to an actuated position, and the 1 st mobile unit and the 2nd mobile unit are 
movable to mutual during actuation respectively. It has a part for a part for part I which makes driving 
force act mutually, and part II, and is related with the pointing device connected with the 1st goods 
holder and the 2nd goods holder in parallel with the direction of Y in parallel in the direction of X, 
respectively by the amount of [ of the 1st mobile unit and the 2nd mobile unit ] part I. 
Moreover, this invention is equipped with the frame which fixes the radiation source, a mask holder, a 
focusing unit, and a pointing device, and it has a principal axis, and the focusing unit of a pointing 
device is perpendicular to the direction of X in parallel with the direction of X perpendicular to this 
principal axis, and is related with the RISOGURAFU equipment equipped with a movable base material 
holder to a focusing unit in parallel with the direction perpendicular also to a principal axis of Y. 
Furthermore, a pointing device with this invention separate from a pointing device and a focusing unit, 
Have the frame which fixes the radiation source and a focusing unit has a principal axis. A pointing 
device is perpendicular to the direction of X in parallel with the direction of X perpendicular to this 
principal axis. In parallel with the direction perpendicular also to a principal axis of Y It has a movable 
base material holder to a focusing unit, and a separate pointing device is related with the RISOGURAFU 
equipment equipped with the movable mask holder to the focusing unit in parallel with the direction of 
X at least. 

The pointing device of the class stated to the first paragraph is known from the European Patent public 
presentation No. 525872. this known pointing device — optical RISOGURAFU — in order to 
manufacture an integrated semiconductor circuit, it is used for optical RISOGURAFU equipment by 
law. According to the light source and a lens system, RISOGURAFU equipment is the dimension to 
which the detailed pattern of such a semiconductor circuit on a mask was reduced, and carries out image 
formation on a semi-conductor base material. Since such a semiconductor circuit has complicated 
structure, it needs to expose a semi-conductor base material many times, and needs to use a different 
mask which has a detailed pattern which is different in whenever [ the ]. One by one, a mask is picked 
out from a magazine and installed in the actuated position in RISOGURAFU equipment by the known 
pointing device. While moving the mask picked out from the magazine to the actuated position, a mask 
passes a measuring point and the location which a mask occupies to the criteria location of 
RISOGURAFU equipment in this measuring point is measured. During the migration of a mask to an 
actuated position from a measuring point, since the location of a goods holder to which a mask is moved 
is measured to the above-mentioned criteria location, a mask can be installed in the actuated position 
which he wishes to a criteria location through suitable migration of a goods holder. A related goods 
holder maintains a mask during exposure of a semi-conductor base material to the actuated position to 
wish. Then, other goods holders pick out the following mask from a magazine, and move this mask to a 
measuring point. Thus, while a front mask is in an actuated position and is exposing a semi-conductor 
base material through the last mask by using two mobile units with two goods holders, the location of 
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the following mask can be measured to a criteria location. Thus, the volume of RISOGURAFU 
equipment can be increased remarkably. 

Furthermore, generally use of the pointing device of the class stated to the first paragraph is known in a 
machine tool and a machining facility. In this case, the work supported by one piece or two goods 
holders measures the location occupied to this goods holder in a measuring point. Next, a related goods 
holder is moved to the actuated position which should process work with work. The actuated position 
which a related goods holder measures the location occupied to the criteria location of a machine tool in 
an actuated position, consequently wishes to have work to a criteria location can be brought. The volume 
of a machine tool, i.e., a machining facility, can be remarkably increased by using two mobile units with 
two goods tables also in this case. While this is processing front work, it is because the following work 
is already moved to the measuring point. 

The 1st mobile unit of a known pointing device and the 2nd mobile unit are equipped with a part for a 
part for part I fixed to the related goods holder, and part II fixed to the base, respectively, and a part for a 
part for above-mentioned part I of each mobile unit and part II is relatively [ mutual ] movable, making 
driving force act mutually. The fault of this known positioning device is two parts of a mobile unit being 
fixed to the base, respectively, therefore forming the common base for the 1 st mobile unit and the 2nd 
mobile unit. Reaction force acts on a part for part II during migration of a goods holder, and this force is 
transmitted to the base. The above-mentioned reaction force causes the mechanical oscillation of the 
base, and the vibration is transmitted to a part for part II, and a goods holder. If the 1st goods holder is in 
an actuated position, while the following mask moves to a measuring point from a magazine, mechanical 
oscillation will arise in the 1 st goods holder as a result of the reaction force which acts on the base with 
the 2nd mobile unit. Such a mutual interference between two mobile units will make positioning of a 
mobile unit inaccurate. Usually, this is not desirable. Furthermore, the mechanical oscillation generated 
at the base is also transmitted to other parts of the equipment which uses a known pointing device. 
Usually, this is not desirable, either. 

The purpose of this invention makes the base common to two mobile units, and is to obtain the pointing 
device of the class indicated by the first paragraph which prevented the above mutual interference of two 
mobile units which is not desirable as much as possible. 

The 1st mobile unit which prepared this invention in the direction of X in parallel with the direction of Y 
in parallel for this purpose, And while connecting a part for part II of the 2nd mobile unit with a balance 
unit common to the 1st mobile unit and the 2nd mobile unit and guiding a balance unit in the direction of 
X movable to the base in parallel in parallel with the direction of Y It is characterized by forming the 
force actuator which generates driving force in the 1 st mobile unit and the 2nd mobile unit, respectively. 
It is understood as the word of a "force actuator" meaning the actuator which generates the driving force 
of a predetermined value. Furthermore, such a force actuator and the so-called location actuator are 
known for generating the migration which has a predetermined value. 

Since a balance unit is used, the reaction force which acts on a part for part II by part for part I of the 
mobile unit of a positioning device is not transmitted to the base, but it acts on the balance unit which 
can move to the base, and this reaction force is changed into migration of the balance unit to the base. 
Thereby, it can prevent that the mechanical oscillation of the base and a balance unit is prevented as 
much as possible, and this vibration conducts to a goods holder as much as possible. The location of the 
goods holder to the base is determined by the value of the driving force of the mobile unit of a pointing 
device, and the value of the above-mentioned driving force is controlled by the control unit. Since 
driving force is generated by the force actuator, driving force, such as this, has been independent 
substantially [ the location for part I of the mobile unit to a part for part II ], therefore the location of the 
goods holder to the base has been independent of the location of the balance unit to a goods holder 
substantially. Thereby, according to the reaction force of one mobile unit of two mobile units, migration 
of the balance unit to the base parallel to the direction parallel to the direction of X of Y does not have 
effect substantially in the location of the goods holder of the mobile unit of another side to the base, 
therefore can prevent the mutual active jamming between the positioning accuracy of a mobile unit of 
two pieces as much as possible. Furthermore, when a balance unit is a common balance unit for two 
mobile units, the simple structure of a pointing device is attained. 

A photo-copying machine is known from U.S. Pat. No. 5208497, and this known copying machine has a 
single mobile unit, and makes the optical unit movable in parallel with this mobile unit in the single 
scanning direction. This mobile unit also has a balance unit, this balance unit is connected with an 
optical unit, and this balance unit also makes it movable in parallel in the scanning direction. However, 
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U.S. Pat. No. 5208497 does not show use of two mobile units which have a goods holder movable in 
parallel in the direction perpendicular to the direction of X of Y in parallel with the direction of X, 
respectively, and also making mobile units, such as this, collaborate in the direction of Y in parallel with 
the direction of X at a common balance unit movable in parallel is not shown. 
The special example of this invention positioning device is characterized by constituting the force 
actuator of the 1 st mobile unit and the 2nd mobile unit so that the Lorentz force may be generated 
chiefly. By use of the force actuator which generates a Lorentz force chiefly, driving force of a mobile 
unit can be made into what became independent of the relative position for a part for part I of a mobile 
unit, and part II mostly, and the practical and easy structure of a force actuator can be acquired 
especially. 

It is characterized by other examples of this invention positioning device constituting the slideway top of 
the base which extends in parallel with the direction of Y in parallel in the direction of X so that a 
balance unit may be guided movable by static pneumatic bearing. By using a static gas bearing, guidance 
without almost friction of the balance unit to the base is obtained, and migration of the balance unit 
which receives an operation of the reaction force of a mobile unit is not influenced according to the 
frictional force generated between a balance unit and the slideway of the base. When it has such 
influence on migration of a balance unit, a balance unit and the base are made to produce the residual 
mechanical vibration which is not desirable. 

The example of further others of this invention positioning device forms X actuator and Y actuator in 
two mobile units, respectively. A part for part I is prepared in the direction of X in parallel with the 
direction of Y in parallel at X actuator, respectively. Connect a part for this part I with the goods holder 
of a related mobile unit, and a part for this part I parallel to the direction of X is made movable to a part 
for part II of related X actuator. A part for part I is prepared in Y actuator, respectively, a part for this 
part I is fixed to a part for part II of X actuator of a related mobile unit, and it is characterized by making 
movable a part for part I parallel to the direction of Y to a part for part II of related Y actuator fixed to 
the balance unit. It is movable in the direction of Y with X actuator of the mobile unit to which a goods 
holder relates with the suitable driving force of Y actuator of a related mobile unit in this example while 
a goods holder becomes movable in the direction of X with the suitable driving force of X actuator of a 
related mobile unit parallel, respectively. While the reaction force of X actuator of two mobile units is 
transmitted to a balance unit through Y actuator through a part for part II of X actuator, the reaction 
force of Y actuator of two mobile units is directly transmitted to a balance unit through a part for part II 
of Y actuator. 

The special example of this invention positioning device prepares the control unit which controls at least 
one actuator in a positioning device, and is characterized by the thing of X actuator of two mobile units 
for which it enabled it to hold a part for part II in a location parallel to the direction of X at least with 
this control unit. As stated above, migration of a balance unit parallel to the direction of X over the base 
produced according to the reaction force of two mobile units and migration of a balance unit parallel to 
the direction of Y over the base do not have effect mostly in the value of the driving force of two mobile 
units, and the location of two goods holders to the base is not mostly blocked by such migration of a 
balance unit. The same thing is materialized also about the migration of a balance unit carried out with a 
component parallel to the both directions of the direction of X, and the direction of Y. However, the 
reaction force of a mobile unit makes the surrounding mechanical torque of the axis which extends at 
right angles also to the direction of Y perpendicularly in the direction of X act on a balance unit. 
Furthermore, if a means is not provided, the above-mentioned mechanical torque makes rotation of a 
balance unit and the mobile unit connected at it produce around the axis of rotation to which it points at 
right angles to the direction of Y at right angles to the direction of X. If driving force of a mobile unit is 
not fitted further, such rotation makes a goods holder moved to the base in parallel with the direction of 
X in parallel with the direction of Y, therefore the location of the goods holder to the base is influenced 
by the above-mentioned rotation of a balance unit. By using the above-mentioned control unit for 
controlling the above-mentioned actuator, even if there are few X actuators of a mobile unit, a part for 
part II is held in a location parallel to the direction of X. It is parallel to the direction of X, and since a 
goods holder is connected with a part for part I of X actuator parallel to the direction of Y, by using the 
above-mentioned control unit, rotation of surrounding X actuator of the axis of rotation to which it 
points at right angles also to the direction of Y perpendicularly in the direction of X, and the goods 
holder connected with this is prevented, and migration of the goods holder to the base produced from 
such rotation is prevented. Therefore, the reaction force and the reaction force torque which goes 
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together and joins a balance unit of a mobile unit do not have effect mostly in the location of the goods 
holder to the base. 

Other examples of this invention positioning device establish the interior of a common straight-line 
proposal which part I of Y actuator is made to meet and it shows to it movable in Y actuator of a mobile 
unit. A part for part I which prepared the pivotable unit in the positioning device and was fixed to the 
balance unit, It is characterized by preparing a part for part II which is pivotable and was fixed to the 
surroundings of axis of rotation which extends at right angles to the direction of Y perpendicularly in the 
direction of X by common straight-line guidance to a part for part I in a pivotable unit. In this example, 
while making movable mutually a part for part I of Y actuator separately along the interior of a common 
straight-line proposal, the goods holder connected with a part for part I and it of X actuator is mutually 
made movable separately to a part for part II of X actuator fixed to a part for part I of Y actuator. While 
the reaction force of X actuator is transmitted to a balance unit through related Y actuator, the interior of 
a common straight-line proposal, and a pivotable unit, the reaction force of Y actuator is transmitted to a 
balance unit through the interior of a common straight-line proposal, and a pivotable unit. During 
actuation, the 1 st goods holder in an actuated position and the 2nd goods holder in a measuring point 
become independent mutually, and are movable to the base. In order to move the 2nd goods holder from 
a measuring point to an actuated position, by the pivotable unit, covering the include angle of 1 80 
degrees, common straight-line guidance is rotated and the 1 st goods holder is moved from an actuated 
position to the surroundings of the above-mentioned axis of rotation at a measuring point at coincidence. 
The measuring point from an actuated position can be made to move the 1 st goods holder and the 2nd 
goods holder to an actuated position from a measuring point by attaining the simple structure of a 
pointing device and making the interior of a common straight-line proposal only rotate by use of the 
interior of a common straight-line proposal, and a pivotable unit. 

In the example of further others of this invention pointing device, it is characterized by controlling a 
pivotable unit with a control unit. In this example, a pivotable unit has two functions, especially, it is 
easy and the pointing device of practical structure is obtained. That is, a pivotable unit is used for two 
purposes for holding the interior of a common straight-line proposal in a location parallel to the direction 
of Y, therefore holding a part for part II of X actuator in a location parallel to the direction of X through 
suitable control of the pivotable unit by the control unit, in rotation of common straight-line guidance, in 
order to make the measuring point from an actuated position move a goods holder to an actuated 
position from a measuring point. 

The special example of this invention positioning device a balance unit in parallel with the direction of 
X Have the base material which prepared the slideway which extends in parallel with the direction of Y, 
and this slideway is common to two goods holders. Along with this slideway, two goods holders are 
made movable in parallel in the direction of Y in parallel in the direction of X. A joint member is 
prepared in both goods holders, and it is characterized by constituting so that the goods holder related by 
this joint member can be connected with a part for a part for part I of X actuator of the 1st mobile unit, 
and part I of X actuator of the 2nd mobile unit. The goods holder of this example is guided by the static 
gas bearing movable in the common slideway top belonging to a balance unit. This base material is for 
example, granite slab, and is with the function to support and guide two functions, i.e., two goods 
holders, and the function which forms the balance unit for two mobile units. While moving the 1st goods 
holder to an actuated position from a measuring point and moving the 2nd goods holder to a measuring 
point from an actuated position, goods holders, such as this, need to pass through a common slideway 
top mutually. In order to attain this, while moving the 1 st goods holder to the 1 st mid-position between a 
measuring point and an actuated position from a measuring point with the 1 st mobile unit, the 2nd goods 
holder is moved to the 2nd mid-position of the next door of the 1 st mid-position between a measuring 
point and an actuated position from an actuated position with the 2nd mobile unit. In the mid-position, 
such as this, the 1st goods holder is removed from the 1st mobile unit, it connects with the 2nd mobile 
unit, on the other hand, the 2nd goods holder is removed from the 2nd mobile unit, and it connects with 
the 1st mobile unit. Next, while moving the 1st goods holder from the 1st mid-position to an actuated 
position with the 2nd mobile unit, the 2nd goods holder is moved from the 2nd mid-position to a 
measuring point with the 1st mobile unit. Since the above-mentioned joint member is prepared in goods 
holders, such as this, the distance which the amount of [ of a mobile unit ] part I must move to a part for 
part II to which a mobile unit relates, and which collaborates can decrease, and can decrease the required 
dimension of a mobile unit. Furthermore, if it must be made for the migration part of the 1 st mobile unit 
and the migration part of the 2nd mobile unit to pass mutually, a mobile unit will serve as comparatively 
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complicated structure, but it has prevented becoming complicated so that mutual passage may not be 
performed. 

It is characterized by other examples of this invention positioning device constituting the joint member 
of a goods holder, respectively so that a part for part II fixed to a part for part I of X actuator of the 
mobile unit relevant to a part for part I which was equipped with XY Lorentz-force actuator and fixed to 
the related goods holder may be prepared in XY Lorentz-force actuator and the amount of [ of XY 
Lorentz-force actuator ] part I can collaborate in a part for part II of two XY Lorentz-force actuators, 
respectively. The above-mentioned XY Lorentz-force actuator has two functions, respectively, is simple 
and can make a pointing device practical structure. With the above-mentioned XY Lorentz-force 
actuator, a goods holder can be moved in a comparatively high precision to a part for part I of X actuator 
of a related mobile unit covering a comparatively slight distance. Since a part for a part for part I of such 
a Lorentz-force actuator and part II is chiefly connected according to a Lorentz force, parts, such as this, 
can be easily separated and connected mutually by ****(ing) a Lorentz force, respectively and 
energizing it. The structure for part I, such as this with which it was made for the amount of [ of XY 
Lorentz-force actuator ] part I to collaborate in a part for part II of both XY Lorentz-force actuators, 
respectively, can take over a part for each part I of two XY Lorentz-force actuators to a part for part II of 
other XY Lorentz-force actuators in the above-mentioned mid-position of a goods holder. 
The example of further others of this invention pointing device forms two Y actuators which prepared a 
part for part II which extends in parallel, respectively in the direction of Y at two mobile units, 
respectively. A part for part II of X actuator of two mobile units is constituted rotatable to two part I of 
related Y actuator, respectively around the rotation shaft perpendicularly prolonged at right angles to the 
direction of Y in the direction of X. It is characterized by controlling Y actuator of both mobile units by 
the control unit. In this example, in response to an operation of the reaction force of a mobile unit, 
rotation of the balance unit to the base occurs around the axis of rotation to which it points at right 
angles also to the direction of Y perpendicularly in the direction of X, and the amount of [ of Y actuator 
of two mobile units fixed by the balance unit ] part II also rotates to the base. Since a part for part II of X 
actuator is connected with a part for part I of both Y actuators of a related mobile unit rotatable, a part 
for part II of X actuator of both mobile units can be held in a location parallel to the direction of X, and 
two Y actuators of a related mobile unit can be moved covering distance which is mutually different to a 
balance unit. Thus, since rotation of a balance unit and a mobile unit is prevented, use of a separate 
actuator can be avoided and the comparatively easy structure of a pointing device can be acquired. 
The RISOGURAFU equipment which has the movable base material holder of the class indicated to the 
first paragraph is known from the European Patent public presentation No. 498496. This known 
RISOGURAFU equipment is used for manufacture of the integrated semiconductor circuit by the optical 
RISOGU rough process. The radiation source of this known RISOGURAFU equipment is the light 
source, and a focusing unit carries out image formation of the detailed pattern of an integrated 
semiconductor circuit with the scale reduced according to this lens system on the semi-conductor base 
material which is an optical lens system and can be installed on the base material holder of a pointing 
device. This detailed pattern is on a mask and can install this mask on the mask holder of 
RISOGURAFU equipment. Such a semi-conductor base material has very many fields in which the 
same semiconductor circuit should be prepared. Each field of a semi-conductor base material is 
continuously exposed for this purpose. During exposure of each field of this, a semi-conductor base 
material is in a fixed location to a mask and a focusing unit, and the next field of a semi-conductor base 
material is brought to the location to a focusing unit with a pointing device between two continuous 
exposure processes. A repeat and the integrated semiconductor circuit of comparatively complicated 
structure can be manufactured many times using a different mask showing a detailed pattern which is 
different for whenever [ that / every ] in this process. The structure of such an integrated semiconductor 
circuit has a detail dimension in the range below a micron. Therefore, it is necessary to carry out image 
formation of the detailed pattern which exists on a sequential mask on the above-mentioned field of a 
semi-conductor base material in a mutual precision in the range below a micron. Therefore, the semi- 
conductor base material should be positioned in a certain precision to the mask and the focusing unit 
with the pointing device with the precision below a micron. Furthermore, in order to restrict time amount 
required for manufacture of a semiconductor circuit, a semi-conductor base material should be 
comparatively moved between two sequential exposure processes at high speed, 
this invention RISOGURAFU equipment which has a movable base material holder The radiation 
source and a mask holder, Have the frame which fixes a focusing unit and a pointing device, and a 
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focusing unit has a principal axis. In the RISOGURAFU equipment which is perpendicular to the 
direction of X in parallel with the direction of X perpendicular to this principal axis as for a pointing 
device, and is equipped with a movable base material holder in the direction perpendicular also to a 
principal axis of Y to a focusing unit in parallel Each of two goods holders of a pointing device is the 
base material holder of RISOGURAFU equipment. While the base of a positioning device is being fixed 
to the frame, the location which may irradiate the base material which can be installed on a base material 
holder according to the radiation source through a focusing unit is an actuated position of a base material 
holder, and it is characterized by being the above-mentioned positioning device which the positioning 
device of this invention uses here. In order that the 1st semi-conductor base material which exists during 
actuation (for example, the 1st base material holder top) by using this invention pointing device may 
measure correctly the location occupied to the 1 st base material holder, it makes it possible to use the 
measuring point of a pointing device. In the meantime, the 2nd semi-conductor base material which 
exists on the 2nd base material holder may be irradiated. As mentioned above, the location of the 1 1th 
base material holder to the base is not substantially influenced during migration of the 2nd base material 
holder required during exposure according to the reaction force which acts on the balance unit of a 
positioning device with the mobile unit of the 2nd base material holder. Consequently, measurement of 
the location of the 1st semi-conductor base material to the 1st base material holder does not receive an 
operation mostly according to the above-mentioned reaction force. Moreover, the frame of 
RISOGURAFU equipment does not generate vibration which is not desirable, and this is because 
migration of a base material holder does not make the base of a positioning device generate mechanical 
oscillation substantially. Before moving the 1st semi-conductor base material to an actuated position, 
since the above-mentioned location of the 1st semi-conductor base material is already measured 
correctly, it does not need to arrange the 1st semi-conductor base material to a focusing unit in an 
actuated position, and comparatively easy measurement of the location of the 1 st base material holder to 
a focusing unit is enough as it in an actuated position. By using this invention pointing device, the output 
of RISOGURAFU equipment can be increased remarkably and the array of a semi-conductor base 
material [ as opposed to a focusing unit in this ] is usually because it is the activity which takes time 
amount. 

It is characterized by having equipped RISOGURAFU equipment with the separate pointing device, and 
the special example of this invention RISOGURAFU equipment which has a movable base material 
holder constituting [ with this separate pointing device ] a mask holder movable to a focusing unit in 
parallel with the direction of X at least. During exposure of each field of a semi-conductor base material, 
in parallel with the direction of X, to a focusing unit, the semi-conductor base material which should be 
manufactured synchronizes and moves [ not the fixed location to a mask and a focusing unit but during 
exposure ] a semi-conductor base material and a mask in this special example of this invention 
RISOGURAFU equipment, respectively with the mobile unit of a related base material holder, and a 
pointing device with a separate mask holder. Therefore, the pattern on a mask is scanned in parallel with 
the direction of X, and image formation is synchronously carried out on a semi-conductor base material. 
Thereby, it lets a focusing unit pass and the maximum surface area of the mask which can carry out 
image formation on a semi-conductor base material is seldom restrained with the dimension of the field 
of the image of a focusing unit. 

this invention RISOGURAFU equipment which has a movable base material holder In the 
RISOGURAFU equipment which has the movable base material holder and the movable mask holder of 
the class indicated by the first paragraph It is the mask holder of the RISOGURAFU equipment of two 
goods holders of a separate pointing device which may be positioned by the pointing device separate in 
parallel also in the direction of Y in the direction of X, respectively. While the base of a separate 
positioning device is being fixed to the frame, the location which may irradiate the mask which can be 
installed on a mask holder according to the radiation source is an actuated position of a mask holder, and 
it is characterized by the positioning device of this invention being a positioning device of the above- 
mentioned exception individual. Since the 1st mask which exists for example, on the 1st mask holder by 
using this invention pointing device measures correctly the location occupied to the 1st mask holder, it 
can use measuring the location of a separate pointing device during actuation. The 2nd mask which 
exists on the 2nd mask holder can be irradiated at coincidence. . As mentioned above, the location of the 
1st mask holder to the base does not receive effect in the separate balance unit of a positioning device 
substantially during migration of the 2nd mask holder which is the need during an exposure according to 
the reaction force which acts with the mobile unit of the 2nd mask holder. Therefore, measurement of 
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the location of the 1st mask to the 1st mask holder is not substantially influenced according to the above- 
mentioned reaction force. It is because the frame of RISOGURAFU equipment does not generate 
vibration which is not desirable and this does not make the base of a separate positioning device 
generate mechanical oscillation substantially by migration of a mask holder. Before moving the 1st mask 
to an actuated position, since the above-mentioned location of the 1 st mask is already measured 
correctly, it does not need to arrange the 1 st mask to a focusing unit in an actuated position, and 
comparatively easy measurement of the location of the 1st mask to a focusing unit is enough as it in an 
actuated position. Since the array of the mask to a focusing unit usually requires time amount, use of this 
invention pointing device increases the volume of RISOGURAFU equipment remarkably. 
Next, with reference to a drawing, this invention is further explained to a detail. 

Drawing 1 shows among a drawing this invention RISOGURAFU equipment which has a movable base 
material holder in diagram. 

Drawing 2 is the diagram-top view of the 1 st example of this invention pointing device which made 
movable the base material holder of the RISOGURAFU equipment of drawing 1 . 
Drawing 3 shows the pointing device of drawing 2 in the rotated location. 

Drawing 4 is the diagram-top view of the 2nd example of this invention pointing device with the 
movable base material holder of the RISOGURAFU equipment of drawing 1 . 

Drawing 5 shows the pointing device of drawing 4 which has two base material holders of a pointing 
device in the mid-position. 

Drawing 6 shows in diagram this invention RISOGURAFU equipment which has a movable base 
material holder and a movable mask holder. 

Drawing 7 shows in diagram the separate this invention pointing device used in order to move the mask 
holder of the RISOGURAFU equipment of drawing 6 . 

this invention RISOGURAFU equipment shown in drawing 1 in diagram — optical RISOGURAFU — it 
is used for manufacture of an integrated semiconductor circuit by law and imaging ** according to the 
so-called principle of "Step ANDORE peat." As shown in drawing 1 in diagram, this RISOGURAFU 
equipment is supported on a frame 1 in order of this invention pointing device 3, the focusing unit 5, the 
mask holder 7, and the radiation source 9 so that it may have a frame 1 and it may be shown in parallel 
with a perpendicular Z direction. A pointing device 3 is equipped with the 1st base material holder 1 1 
and the same 2nd base material holder 13. The RISOGURAFU equipment shown in drawing 1 is optical 
RISOGURAFU equipment, and the radiation source 9 has the light source 15. The base material holder 
13 has the back face 21 which extends at right angles to a Z direction, and the base material holder 1 1 
can install the 2nd semi-conductor base material 23 on this back face while it has the back face 17 which 
extends at right angles to a Z direction, respectively and can install the 1 st semi-conductor base material 
1 9 on this back face. In parallel [ with the direction of X, and the direction perpendicular to a Z direction 
of Y ] in parallel, the 2nd base material holder 13 can move the 1st base material holder 1 1 in the 
direction of X perpendicular to a Z direction relatively to a frame 1 in parallel with the direction of X, 
and the direction of Y with the 2nd mobile unit 27 of a pointing device 3 while it is relatively movable to 
a frame 1 with the 1st mobile unit 25 of a pointing device 3. The focusing unit 5 is an image pick-up 
system or a projection system, is equipped with the optical lens system 29 which has the primary-optic- 
axis line 31 to which it points in parallel with a Z direction, for example, has optical reduction 
percentage like 4 or 5. The mask holder 7 can be equipped with the back face 33 which extends at right 
angles to a Z direction, and can install a mask 35 on this. A mask 35 has the pattern or subpattern of an 
integrated semiconductor circuit. The beam-of-light beam generated from the light source 15 during 
actuation is guided through a mask 35, and converges on the 1st semi-conductor base material 19 
according to a lens system 29, namely, carries out a focus, is the dimension which reduced the pattern on 
a mask 35, and carries out image formation on the 1st semi-conductor base material 19. The 1st semi- 
conductor base material 1 9 has many of each fields very much, and prepares the same semiconductor 
circuit on this field. The field of the 1st semi-conductor base material 19 is exposed one by one through 
a mask 35 for this purpose. Although the 1st semi-conductor base material 19 and a mask 35 are in a 
fixed location to the focusing unit 5 while exposing each field of the 1st semi-conductor base material 
19, after exposing the one field, the next field is brought to the location to the focusing unit 5, and the 1st 
base material holder 1 1 is moved to whenever [ the ] in parallel with the direction of Y in parallel with 
the direction of X with the 1st mobile unit 25. This process is repeated many times and the complicated 
integrated semiconductor circuit of layer structure is manufactured through a mask which is different in 
whenever [ that ]. The integrated semiconductor circuit manufactured by RISOGURAFU equipment has 
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the structure of the detailed dimension which exists within limits smaller than a micron. Since sequential 
exposure is carried out through the mask with which a large number differ, the 1 st semi-conductor base 
material 19 is the precision of the range smaller than a micron, or needs to carry out image formation of 
the pattern on masks, such as this, even within the limits of NANOMETA on the semi-conductor base 
material 19 in a certain precision. Therefore, the semi-conductor base material 19 is the precision which 
matches between two sequential exposure processes, and must be made to position to the focusing unit 
5, and a very high demand is imposed on the positioning accuracy of a pointing device 3. 
A group's semi-conductor base material by which manufacture processing is carried out is exposed one 
by one through a mask 35 in the RISOGURAFU equipment shown in drawing 1 , and the semi- 
conductor base material of a top Norikazu team is exposed one by one through the following mask there. 
This process is repeated through other masks many times whenever [ that ]. The semi-conductor base 
material which should be exposed is in a magazine, and a semi-conductor base material is transported to 
the measuring point of a pointing device 3 one by one according to a transport station from this 
magazine. Since the above-mentioned magazine which is a known thing usual [ both ], and the above- 
mentioned transport station are brief, they are not illustrated to drawing 1 . In the state of the 
RISOGURAFU equipment shown in drawing 1 , the 1st base material holder 11 is in an actuated 
position, and the 1st semi-conductor base material 19 installed on the 1st base material holder 1 1 is 
irradiated by the radiation source 9 through the focusing unit 5. The 2nd base material holder 13 is in the 
above-mentioned measuring point of a pointing device 3, and the location to the 2nd base material 
holder 13 of the 2nd semi-conductor base material 23 installed on the 2nd base material holder 13 is 
measured by the optical location measurement unit 37 of the RISOGURAFU equipment shown in 
drawing 1 in diagram in the direction parallel to a direction parallel to the direction of X, and the 
direction of Y. Within this RISOGURAFU equipment, the 2nd semi-conductor base material 23 is 
positioned to the 2nd base material holder 1 3 in a predetermined precision according to the above- 
mentioned transport station. As shown in drawing 1 , the optical location measurement unit 37 is also 
being fixed to the frame 1 . After exposure of the 1 st semi-conductor base material 1 9 is completed, the 
1 st base material holder 1 1 is moved from an actuated position to a measuring point with a pointing 
device 3, and the 1st semi-conductor base material 19 is returned to a magazine according to the above- 
mentioned transport station from this location so that it may explain below. Similarly, the 2nd semi- 
conductor base material 23 moves to an actuated position with a pointing device 3 from a measuring 
point so that it may explain below. The location of the 2nd semi-conductor base material 23 to the 2nd 
base material holder 1 3 is already measured in the measuring point, and since the 2nd semi-conductor 
base material 23 is positioned in the precision for which it wishes to the 2nd base material holder 13, in 
an actuated position, comparatively easy measurement of the location of a frame 1 and the 2nd base 
material holder 1 3 to the focusing unit 5 is enough as it. Measurement of the semi-conductor base 
material to a base material holder and positioning take comparatively much time amount. Therefore, the 
array of the semi-conductor base material to a base material holder can increase an output remarkably as 
compared with the RISOGURAFU equipment which has only one base material holder performed in an 
actuated position by use of this invention pointing device 3 which has two mobile units 25 and 27. 
Drawing 2 and drawing 3 show the 1 st example of this invention pointing device 3 which uses and fits 
the RISOGURAFU equipment of drawing 1 . The mobile units 25 and 27 of a positioning device 3 have 
the X actuators 39 and 41 and the Y actuators 43 and 45, respectively. The X actuators 39 and 41 are 
equipped with parts for part I 47 and 49, respectively, and it is fixed to the base material holders 1 1 and 
13 of the mobile units 25 and 27 which extend in parallel with the direction of X, and are related, and 
they can move a part for this part I relatively to parts for part II 5 1 and 53 of the related X actuators 39 
and 41 . The Y actuators 43 and 45 are equipped with parts for part 155 and 57, respectively, and it is 
fixed to parts for part II 51 and 53 of the X actuators 39 and 41 of the related mobile units 25 and 27, 
and they can move a part for this part I relatively to parts for part II 59 and 61 of the related Y actuators 
43 and 45 which extend in parallel with the direction of Y. The X actuators 39 and 41 and the Y 
actuators 43 and 45 are the so-called force actuators. While the amount of [ parts for part I 47 and 49 of 
the X actuator 39 and / 51 and 53 ] part II which collaborates makes the mutual driving force of a 
predetermined value act in parallel in the direction of X during actuation The amount of [ parts for part I 
55 and 57 of the Y actuators 43 and 45 and / 59 and 61 ] part II which collaborates makes the mutual 
driving force of a predetermined value act in the direction of Y in parallel during actuation. An 
isodynamia [ this ] actuator is a linear Lorentz force motor which is the usual known, and generates the 
Lorentz force of a predetermined value chiefly during actuation. Thus, the base material holders 1 1 and 
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1 3 become independent mutually with the suitable driving force of the X actuators 43 and 45 of the 
related mobile units 25 and 27, and are movable respectively in parallel with the direction of X. With the 
X-actuators 43 and 45 of the mobile units 25 and 27 related, respectively, the base material holders 1 1 
and 1 3 become independent mutually with the suitable driving force of the Y actuators 43 and 45 of the 
related mobile units 25 and 27, and are movable in the direction of Y. 

Furthermore, as drawing 2 and drawing 3 show, the Y actuators 43 and 45 of mobile units 25 and 27 are 
equipped with the interior 63 of a common straight-line proposal, and it is shown to them to parts for 
part I 55 and 57 of the Y actuators 43 and 45 movable in parallel in the direction of Y along this interior 
of a proposal. A pointing device 3 is equipped with the pivotable unit 65 which accepts on a drawing in 
diagram and is shown in it, and this pivotable unit 65 is equipped with the 1st disk-like section 67 fixed 
to the balance unit 69 of the pointing device 3 explained farther below at a detail, and the 2nd disk-like 
section 71 fixed to the interior 63 of a common straight-line proposal. Around the axis of rotation 73 
prolonged in parallel with a Z direction, the 2nd disk-like section 71 is pivotable to the 1st disk-like 
section 67. 

The motor 75 shown in diagram is formed in the pivotable unit 65 for this purpose. It is fixed to the 
balance unit 69 and this motor 75 is connected with the 2nd disk-like section 71 with a driving belt 77. 
After the 1st semi-conductor base material 19 is exposed during actuation in an actuated position and the 
2nd semi-conductor base material 23 is arranged to the 2nd base material holder 13 by the measuring 
point, the 2nd disk-like section 71 of the pivotable unit 65 rotates over 180 degrees around axis of 
rotation 73 to the 1 st disk-like section 67, therefore rotates the interior 63 of a common straight-line 
proposal around axis of rotation 73 with the 1st mobile unit 25 and the 2nd mobile unit 27. By the 
above-mentioned rotation inside [ 63 ] a common straight-line proposal, while moving the 1st mobile 
unit 25 to a measuring point from an actuated position as a whole with the 1st base material holder 11, 
the 2nd mobile unit 27 is moved to an actuated position from a measuring point as a whole with the 2nd 
base material holder 13. Drawin g 3 shows the pointing device 3 in the location which performed a part 
of all rotation whose interior 63 of a common straight-line proposal is 1 80 degrees. 
The balance unit 69 of the above-mentioned positioning device 3 is equipped with the comparatively 
heavy balance block which consists of a granite. The balance unit 69 is guided in parallel with the 
direction of X movable in parallel in the direction of Y by the static gas bearing which is not illustrated 
to drawin g 2 and drawing 3 on the slideway 79 prolonged in parallel with the direction of Y in parallel 
with the direction of X. The slideway 79 is formed on the base 81 of the positioning device 3 shown in 
drawing 1 . This base is being fixed to the frame 1 of RISOGURAFU equipment. Parts for part II 59 and 
61 of the Y actuators 43 and 45 of two mobile units 25 and 27 are connected with the balance unit 69 
which looks parallel to the direction of Y in parallel with the direction of X through the interior 63 of a 
common straight-line proposal, and the pivotable unit 65, therefore the balance unit 69 is taking the 
common balance unit into consideration for two mobile units 25 and 27 of a positioning device 3. It is 
generated from the driving force generated with the Y actuators 43 and 45 during actuation, and the 
reaction force of the actuators 43 and 45 which act on parts for part II 59 and 61 by parts for part I 55 
and 57 of the Y actuators 43 and 45 is transmitted to the balance unit 69 through the interior 63 of a 
common straight-line proposal, and the pivotable unit 65. It is generated from the driving force 
generated with the X actuators 39 and 41 , and the reaction force of the X actuators 39 and 41 which act 
on parts for part II 51 and 53 by parts for part I 47 and 49 of the X actuators 39 and 41 is transmitted to 
the balance unit 69 through parts for parts for part I 55 and 57, and part II 59 and 61, the interior 63 of a 
common straight-line proposal, and the pivotable unit 65 of the Y actuators 43 and 45. Since the balance 
unit 69 can move in parallel with the direction of Y in parallel with the direction of X in a slideway 79 
top, the balance unit 69 moves it to the base 81 in parallel with the direction of X in response to an 
operation of the above-mentioned reaction force transmitted to this balance unit 69 in parallel with the 
direction of Y. Since the balance unit 69 is comparatively heavy, its distance which the balance unit 69 
moves to the base 81 is comparatively small. Therefore, since the reaction force of two mobile units 25 
and 27 is changed into migration of the balance unit 69 on a slideway 79, the above-mentioned reaction 
force does not make the balance unit 69, the base 81 of a positioning device 3, and the frame 1 of 
RISOGURAFU equipment produce mechanical oscillation. Such mechanical oscillation has a possibility 
of producing inaccurate positioning of two mobile units 25 and 27 which is not desirable. 
As stated above, the X actuators 39 and 41 and the Y actuators 43 and 45 of mobile units 25 and 27 
constitute the so-called force actuator for generating the driving force of a predetermined value. By 
using such a force actuator, the value of the driving force of mobile units 25 and 27 can be substantially 
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made into the independent thing independently about the location which the amount of [ 47, 49, 55, and 
57 ] part I occupies to parts for part II 51, 53, 59, and 61 of the X actuators 39 and 41 and the Y 
actuators 43 and 45 relatively. Since the location of the relative base material holders 1 1 and 13 follows 
the value of the driving force of the 1st mobile unit 25 and the 2nd mobile unit 27 to the base 81 , 
respectively, by using a force actuator The above-mentioned location of the base material holders 1 1 and 
1 3 becomes what became independent mostly to the location for parts for part I 47, 49, 55, and 57 of 
mobile units 25 and 27, and part II 51, 53, 59, and 61. Therefore, the above-mentioned location of the 
base material holders 1 1 and 1 3 becomes what became independent mostly to the location of the balance 
unit 69 connected with parts for relative part II 59 and 61 to the base material holders 1 1 and 13 
connected with parts for part I 47 and 49. Therefore, migration of the balance unit 69 to which it points 
in parallel with the direction of X relatively to the base 81, Migration of the balance unit 69 to which it, 
points in parallel with the direction of Y over the base 81 , Migration of the balance unit 69 which has 
both a migration component parallel to the direction of X and a migration component parallel to the 
direction of Y does not have effect substantially in the location of the relative base material holders 1 1 
and 13 to the base 81 relatively to the base 81 . As mentioned above, such migration of the balance unit 
69 is produced as a result of the reaction force of mobile units 25 and 27. Therefore, in the condition 
which shows in drawing 1 , the mutual interference between the positioning accuracy of the mobile units 
25 and 27 which the location of the relative 1st base material holder 1 1 does not receive effect in 
mechanical oscillation or the above-mentioned migration of the balance unit 69, therefore are produced 
from the reaction force of mobile units 25 and 27 is prevented to the location and the focusing unit 5 of 
the relative 2nd base material holder 13 to the location measurement unit 37. 

Since the reaction force of mobile units 25 and 27 produces mechanical torque to the balance unit 69, the 
balance unit 69 rotates around axis of rotation to which it points in parallel with a Z direction while 
moving in parallel with the direction of Y in parallel with the direction of X in response to an operation 
of this reaction force. In parallel with the direction of X which does not have effect in the location of the 
relative base material holders 1 1 and 13 to the base 81 as effectiveness which uses a force actuator, 
unless such rotation of the balance unit 69 adopts a separate means unlike migration of the balance unit 
69 parallel to the direction of Y, generally the location of the relative base material holders 1 1 and 13 is 
affected to the base 81 . In order to prevent such effect that is not desirable, the control unit 83 shown in 
drawing 2 in diagram is formed in a positioning device 3, and a control unit 83 is made to collaborate in 
two optical location sensors 85 and 87 fixed to the base 81 of a positioning device 3. Position sensors 85 
and 87 measure the direction of the interior 63 of the common straight-line proposal to the direction of 
Y. The motor 75 of the pivotable unit 65 is controlled by the control unit 83, and the interior 63 of a 
common straight-line proposal is made to hold in a location parallel to the direction of Y during 
actuation except for the moment that it is necessary to rotate the interior 63 of a straight-line proposal 
over 1 80 degrees. Therefore, parts for part I 47 and 49 of the X actuators 39 and 41 are made to hold in a 
location parallel to the direction of X. Since the interior 63 of a common straight-line proposal is held 
with a control unit 83 in a location parallel to the direction of Y Migration of the balance unit [ as 
opposed to the base 81 in parallel with the direction of Y ] 69 parallel to the direction of X and/or, And 
rotation of the balance unit 69 to the base 81 does not have effect substantially in the location of the base 
material holders 1 1 and 1 3 to the base 8 1 . Therefore, the mutual interference between the positioning 
accuracy of the mobile units 25 and 27 generated from the rotation of the balance unit 69 produced 
according to reaction force again is prevented. 

By guiding the balance unit 69 on a slideway 79 by the static gas bearing, guidance of the balance unit 
69 which does not have friction substantially can be performed on a slideway 79. The migration of the 
balance unit 69 produced according to reaction force is not substantially blocked according to the 
frictional force between the balance unit 69 and a slideway 79. Consequently, reaction force is changed 
into migration of the balance unit 69 nearly completely, and does not make the base 81 and the balance 
unit 69 generate residual vibration mostly. 

As shown in drawing 2 in diagram, the so-called drift prevention means 89 is further formed in a 
pointing device 3. In response to an operation of the interference force in which the balance unit 69 is 
not what was generated according to the external interference force 3, i.e., a positioning device, if 
another means was not provided, since it showed around on the slideway 79 in friction or the condition 
that there is nothing substantially, it may happen that the balance unit 69 moves freely in a slideway 79 
top. The example of such interference force is a component of gravity which directs in parallel with a 
slideway 79 and acts on the balance unit 69 and a pointing device 3. If this component does not have a 
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completely level slideway 79, it exists. The drift prevention means 89 makes the comparatively small 
drift prevention force act on the balance unit 69, and it prevents that the balance unit 69 moves freely. 
Furthermore, it is necessary to constitute the drift prevention means 89 so that migration of the balance 
unit 69 to the base 81 produced according to the reaction force of mobile units 25 and 27 may not be 
disturbed. 

The drift prevention means 89 is equipped with two mechanical springs 91 and 93 and mechanical 
springs 95 in the example shown in drawing 2 . It is fixed to the base 81 and the balance unit 69, and the 
mechanical springs 91 and 93 make the comparatively small spring force act on the balance unit 69 in 
the direction of X in parallel. On the other hand, the mechanical spring 95 makes the comparatively 
small spring force act on the balance unit 69 in the direction of Y in parallel. 

Drawing 4 and drawing 5 show the 2nd example of this invention pointing device 97 suitable for using it 
for RISOGURAFU equipment at drawing 1 . Also in drawing 4 and drawing 5 , the same sign shows the 
component of the RISOGURAFU equipment 97 corresponding to the component of RISOGURAFU 
equipment 3. The base material holders 1 1 and 13 in a pointing device 97 are guided in parallel in the 
direction parallel of X, and the direction of Y in a slideway 103 top movable, respectively by the so- 
called foot 99,101 which prepared the static gas bearing and which was supported in aerostatics. This 
slideway 103 is common to two base material holders 11 and 13, and extends in parallel with the 
direction of Y in parallel with the direction of X. In a pointing device 3, the X actuators 105 and 107 
constituted as a force actuator, two Y actuators 109 and 111, and 113 and 115 are similarly prepared in 
the mobile units 25 and 27 of a pointing device 97, respectively. While preparing parts for part 1117 and 
119 guided movable to parts for part II 121 and 123 which extend in parallel with the direction of X, 
respectively in the X actuators 105 and 107, parts for part I 125, 127, 129, and 131 guided movable to 
parts for part II 133, 135, 137, and 139 which extend in parallel with the direction of Y, respectively are 
formed in the Y actuators 109, 111, 113, and 1 15. As shown in drawing 4 , parts for part II 121 and 123 
of the X actuators 105 and 107 are connected with both 129 and 131 [ parts for part I 125 and 127 of two 
Y actuators 109, 111, 113, and 1 15 of the mobile units 25 and 27 related, respectively and ]. The amount 
of [ of the X actuators 105 and 107 / 121 and 123 ] part II rotates to the Y actuators 109 and 1 1 1 in 
relation to the surroundings of the pivoting axes 141, 143, 145, and 147 parallel to a Z direction, two 
part I 125 and 127 of 113 and 1 15, and 129 and 131. Parts for part I 1 17 and 119 of X actuator are 
connected with the base material holders 1 1 and 13 of the related mobile units 25 and 27 prepared in 
parallel with the direction of Y in parallel with the direction of X so that it might explain further below, 
respectively. Parts for part II 133, 135, 137, and 139 of the Y actuators 109, 1 1 1, 1 13, and 1 15 are being 
fixed to the balance unit 149 respectively common to two mobile units 25 and 27. This balance unit 149 
is equivalent to the balance unit 69 of a positioning device 3, and a slideway 79 top is shown to this 
balance unit 149 in parallel with the direction of X to it movable in parallel in the direction of Y by the 
static gas bearing which is not shown in a drawing. A slideway 79 extends in parallel with the direction 
of Y in parallel in the direction of X, and belongs to the base 81 of the positioning device 97 fixed to the 
frame 1 . The balance unit 149 is the common support for two base material holders 1 1 and 13 at 
coincidence, and the common slideway 103 of the base material holders 1 1 and 13 is a top face of the 
balance unit 149. The drift prevention means 89, 91, 93, and 95 are formed in the balance unit 149 of a 
positioning device 97 like the balance unit 69 of a positioning device 3. Respectively, it becomes 
independent mutually with the X actuators 105 and 107, and is movable in parallel with the direction of 
X, and the base material holders 1 1 and 1 3 become independent mutually with the equal movement 
magnitude of two more Y actuators 109 and 1 1 1 and two Y actuators 113 and 115, and its base material 
holders 1 1 and 13 are movable in parallel with the direction of Y. Under actuation, Parts for parts for 
part II 121 and 123 of the X actuators 105 and 107, parts for part I 125, 127, 129, and 131 of the Y 
actuators 109, 111, 113, and 115, and part II 133, 135, 137, and 139 of the Y actuators 109, 111, 113, 
and 1 1 5 While minding and transmitting the reaction force of the X actuators 1 05 and 1 07 to the balance 
unit 149 The reaction force of the Y actuators 109, 111, 113, and 1 15 is directly transmitted to the 
balance unit 149 through parts for part II 133, 135, 137, and 139 of the Y actuators 109, 111, 113, and 
115. 

The joint members 151 and 153 further explained to a detail can be formed in the base material holders 
1 1 and 13, respectively, and the base material holders 1 1 and 13 can be connected with below in parallel 
with the direction of Y in parallel with the direction of X by turns by joint members, such as this, at a 
part for a part for part I 1 1 7 of the X actuator 105 of the 1 st mobile unit 25, and part I 1 19 of the X 
actuator 107 of the 2nd mobile unit 27. A part for a part for part I 155 and part II 1 57 is prepared in the 
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joint member 1 5 1 of the 1 st base material holder 1 1 for this purpose. While enabling it to connect the 1 st 
base material holder 1 1 with a part for part I 1 17 of the X actuator 105 of the 1st mobile unit 25 by part 
for part I 1 55 It enables it to connect the 1 st base material holder 1 1 with a part for part I 1 1 9 of the X 
actuator 107 of the 2nd mobile unit 27 by part for part II 157. While forming a part for a part for part I 
159, and part II 161 in the joint member 153 of the 2nd base material holder 13 and enabling it similarly 
to connect the 2nd base material holder 1 3 with a part for part I 1 1 7 of the X actuator 1 05 of the 1 st 
mobile unit 25 by part for part I 159, it enables it to connect the 2nd base material holder 1 3 with a part 
for part I 1 19 of the X actuator 107 of the 2nd mobile unit 27 by part for part II 161. In the condition that 
drawing 1 and the condition 1 1 shown in drawing 4 , i.e., the 1st base material holder, are in an actuated 
position, and the 2nd base material holder 1 3 is in a measuring point While connecting the 1 st base 
material holder 1 1 with a part for part I 1 17 of the X actuator 105 of the 1st mobile unit 25 through a 
part for part I 155 of the joint member 151 The 2nd base material holder 13 is connected with a part for 
part I 1 19 of the X actuator 107 of the 2nd mobile unit 27 through a part for part II 161 of the joint 
member 153. In case the 1st base material holder 1 1 moves to a measuring point from an actuated 
position and the 2nd base material holder 1 3 moves to an actuated position from a measuring point, the 
base material holders 1 1 and 1 3 need to pass through the common slideway 1 03 top mutually, 
the 2nd mid-position M which is made to move the 1st base material holder 1 1 to 1st mid-position M 1 
shown in drawing 5 between an actuated position and a measuring point from an actuated position with 
the 1st mobile unit 25, and shows the 2nd base material holder 13 to coincidence from a measuring point 
with the 2nd mobile unit 27 at drawing 5 which is located between an actuated position and a measuring 
point and is next to 1 st mid-position M f in order to attain this — " — it is made to move In above- 
mentioned mid-position M 1 and M", the base material holders 1 1 and 13 are not connected with the 1st 
mobile unit 25 and the 2nd mobile unit 27, respectively. Therefore, the amount of [ of the X actuator 105 
of the 1st mobile unit 25 / 1 17 ] part I moves to 2nd mid-position M M from 1st mid-position M\ and it is 
this 2nd mid-position M" , and is connected with a part for part I 1 59 of the joint member 1 53 of the 2nd 
base material holder 13. Similarly, the amount of [ of the X actuator 107 of the 2nd mobile unit 27 / 
119] part I moves to 1st mid-position M" from 2nd mid-position M", and it is connected with a part for 
part II 157 of the joint member 151 of the 1st base material holder 1 1 in this 1st mid-position. Thus, it 
will be in the condition which shows in drawing 5 , and while the 1 st base material holder 1 1 in 1 st mid- 
position M f is connected with a part for part I 1 19 of the X actuator 107 of the 2nd mobile unit 27, the 
2nd base material holder 13 in the 2nd mid-position of M " is connected with a part for part I 1 17 of the 
X actuator 105 of the 1st mobile unit 25. Finally, while the 1st base material holder 1 1 is moved from 1st 
mid-position M f to a measuring point with the 2nd mobile unit 27, the 2nd base material holder 13 is 
moved from 2nd mid-position M" to coincidence with the 1st mobile unit 25 in an actuated position. 
Since the distance which the amount of [ of the Y actuators 109, 1 1 1, 1 13, and 1 15 / 125, 127, 129, and 
131 ] part I must move to parts for part II 133, 135, 137, and 139 decreases by using the joint members 
151 and 153, it decreases the dimension of mobile units 25 and 27. Furthermore, since the amount of [ of 
the X actuators 105 and 107/121 and 123 ] part II needs to pass mutually in parallel with the direction 
of Y, mobile units 25 and 27 are maintained by easy structure. 

As mentioned above, the joint members 151 and 153 of the base material holders 1 1 and 13 are 
constituted as the so-called XY Lorentz- force actuator. While having the permanent magnet system the 
amount of [ of the joint member 15,153/ 155 and 1 59 / whose ] part I is the usual known thing because 
of this purpose, the amount of [ of the X actuator 1 05 of the 1 st mobile unit 25/117] part I has the usual 
known electric coil system 163. This electric coil system 163 is designed so that it may collaborate in a 
part for a part for part I 1 55 of the joint member 1 5 1 of the 1 st base material holder 1 1 , and part I 1 59 of 
the joint member 153 of the 2nd base material holder 13 by turns. 1 set of permanent magnets of known 
respectively usual in parts for part II 157 and 161 of the joint members 151 and 153 — having — the 1-th 
of the X actuator 107 of the 2nd mobile unit 27 — 1 19 is equipped with the usual known electric coil 
system 165 for 1 minute. This electric coil system 165 is designed so that it may collaborate in a part for 
a part for part II 1 57 of the joint member 1 5 1 of the 1 st base material holder 1 1 , and part II 161 of the 
joint member 153 of the 2nd base material holder 13 by turns. A part for part I 155 of the coil system 
163 and the joint member 151, a Lorentz force with XY Lorentz-force actuator parallel to the direction 
of X formed by the amount of [ of the joint member 153 / 159 ] part I so that application might be 
possible, Are suitable for generating the moment of the Lorentz force parallel to the direction of Y, and 
the surrounding Lorentz force of the moment axis to which it points in parallel with a Z direction. The 
2nd base material holder 1 3 with the above-mentioned XY Lorentz-force actuator so that the 1 st base 
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material holder 1 1 or application may be possible therefore, in parallel with the direction of X And/or, it 
can move in the direction of Y to part I 1 1 7 of the X actuator 1 05 of the 1 st mobile unit 25 covering an 
parallel comparatively slight distance. Moreover, this 1st base material holder 11 or the 2nd base 
material holder 1 3 is pivotable to a part for part 1117 covering a comparatively small include angle 
around axis of rotation to which it points in parallel with a Z direction. A Lorentz force with XY 
Lorentz-force actuator parallel to the direction of X similarly formed by the amount of [ of the joint 
member 153 / 161 ] part II so that a part for part II 157 of the coil system 165 and the joint member 151 
and application might be possible, Are suitable for generating the moment of the Lorentz force parallel 
to the direction of Y, and the surrounding Lorentz force of the moment axis to which it points in parallel 
with a Z direction. The 2nd base material holder 13 so that the 1st base material holder 1 1 or application 
may be possible therefore, with the above-mentioned XY Lorentz-force actuator It can move in parallel 
with the direction of X to a part for part I 1 19 of the X actuator 107 of the 2nd mobile unit 27 covering a 
comparatively small distance parallel to the direction of Y. Moreover, the 1st base material holder 1 1 or 
the 2nd base material holder 13 is pivotable to a part for part 1119 covering a comparatively small 
include angle around axis of rotation to which it points in parallel with a Z direction. By using above- 
mentioned XY Lorentz-force actuator, especially, the easy and practical structure of the joint members 
151 and 153 can be offered, and connection and balking of the joint members 151 and 153 can be easily 
attained through the operation and the object for bad harvest of a Lorentz force which act between the 
above-mentioned magnet system and a coil system. Furthermore, this XY Lorentz-force actuator acts as 
2nd detailed drive stage for mobile units 25 and 27. Thereby, the base material holders 1 1 and 13 can be 
positioned comparatively correctly to the 1 st drive stage formed by the X actuators 1 05 and 1 07 and the 
Y actuators 109, 1 1 1, 1 13, and 1 15. 

The balance unit 149 of a positioning device 97 rotates like the balance unit 69 of a positioning device 3 
around axis of rotation to which it points in parallel with a Z direction as a result of the reaction force of 
the mobile units 25 and 27 which act on this balance unit 149. In order that rotation of the balance unit 
149 may prevent making the migration of the base material holders 1 1 and 13 to the base 81 which is not 
desirable produce, The 1st control unit 167 and the 2nd control unit 169 are formed in a pointing device 
97. A part for part II 121 of the X actuator 105 of the 1st mobile unit 25 can be held in a location parallel 
to the direction of X with the 1st control unit 167. A part for part II 123 of the X actuator 107 of the 2nd 
mobile unit 27 can be held in a location parallel to the direction of X with the 2nd control unit 169. As 
shown in drawing 4 , the 1st control unit 167 collaborates in two optical location sensors 171 and 173 
fixed to the base 81, and measures the direction of the X actuator 105 to the direction of X of [ for part 
II / 121 ] by optical location sensors, such as this. Similarly, the 2nd control unit 169 collaborates in two 
photo sensors 175 and 177 fixed to the base 81, and measures the direction of the X actuator 107 to the 
direction of X of [ for part II / 123 ] by optical location sensors, such as this. When the balance unit 149 
rotates, as for the 1st control unit 167, two Y actuators 109 and 1 1 1 of the 1st mobile unit 25 are 
controlled so that the amount of [ of the X actuator 105 / 121 ] part II stops at a location parallel to the 
direction of X. Similarly, when the balance unit 149 rotates, as for the 2nd control unit 169, two Y 
actuators 1 1 3 and 1 1 5 of the 2nd mobile unit 27 are controlled so that the amount of [ of the X actuator 
107 / 123 ] part II stops at a location parallel to the direction of X. Thus, rotation of the X actuators 105 
and 1 07 used as the cause which generally causes the migration of the base material holders 1 1 and 1 3 to 
the base 81 which is not desirable, and the base material holders 1 1 and 13 connected with it is 
prevented by holding parts for part II 121 and 123 of the X actuators 105 and 107 in a location parallel 
to the direction of X. 

Imaging ** by the so-called principle of "a step and a scan" is used for this invention RISOGURAFU 
equipment shown in drawing 6 in diagram. The same sign shows the component equivalent to the 
component of the RISOGURAFU equipment shown in drawing 1 in drawing 6 . In imaging ** by the 
principle of "a step and a scan", during exposure, the 1st semi-conductor base material 19 is not in a 
fixed location to the focusing unit 5, but it moves the 1st semi-conductor base material 19 and a mask 35 
synchronously in parallel with the direction of X to the focusing unit 5 among a shot. While forming the 
pointing device 3 for moving the 1st semi-conductor base material 19 to the RISOGURAFU equipment 
of drawing 6 for this purpose, the separate pointing device 179 to which a mask 35 is moved in parallel 
with the direction of X to the focusing unit 5 is formed. It is this invention pointing device which this 
separate pointing device 1 79 also has in the RISOGURAFU equipment of drawing 6 . As shown in 
drawing 6 in diagram, this separate pointing device 179 has the 1st mask holder 181 and the same 2nd 
mask holder 183. The mask holders 181 and 183 are back faces which extend at right angles to a Z 
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direction, respectively, and have the back face 185 which can install the 1st mask 35 on this back face, 
and the back face 1 87 which is a back face which extends at right angles to a Z direction, and can install 
2nd mask 35* on this back face. The 1st frame of the 1st mask holder 181 can be positioned [ with the 1st 
mobile unit 189 of a pointing device 179 ] to 1 in parallel in parallel with the direction of Y in the 
direction of X, and it can position the 1st frame of the 2nd mask holder 1 83 to 1 in parallel with the 2nd 
mobile unit 191 of a pointing device 179 in parallel with the direction of Y in the direction of X. In the 
condition which shows in drawing 6 , the 1st mask holder 181 is in the actuated position of a pointing 
device 179, it can irradiate the 1st semi-conductor base material 19 through the 1st mask 35, and, on the 
other hand, the 2nd mask holder 183 is [ mask / 35 / 1st ] in the measuring point of a pointing device 179 
with 2nd mask 35\ In this measuring point, the location of 2nd mask 35' to the 2nd mask holder 183 can 
be measured by the location measurement unit 193 with the separate RISOGURAFU equipment fixed to 
the frame 1 of RISOGURAFU equipment. Since it is brief, 2nd mask 35' can be further positioned to a 
measuring point in a required precision to the 2nd mask holder 1 83 according to the separate transport 
station which is not illustrated to drawing 6 . This transport station is used and the mask by which 
sequential use is carried out is transported to the measuring point of a pointing device 1 79 from a mask 
magazine. Since the semi-conductor base material of one piece or some is irradiated, after finishing 
using the 1st mask 35, the 1st mask holder 181 is moved to a measuring point from an actuated position 
with a pointing device 179, and the 1st mask 35 is returned to a mask magazine from a measuring point 
according to the above-mentioned transport station. The 2nd mask holder 183 is moved from a 
measuring point to coincidence with 2nd mask 35' with a pointing device 179 in an actuated position. By 
using this invention pointing device 179, the output of RISOGURAFU equipment can be increased 
further. It is because the mask which should be used is already arranged to the related mask holder one 
by one if this arrives at an actuated position. 

The separate pointing device 179 is shown in drawing 7 in diagram. The mask holders 181 and 183 of 
this pointing device 179 are guided movable in the direction of Y in parallel with the direction of X by 
the feet 195 and 197 supported in aerostatics parallel, respectively in the common slideway 199 top of 
the base material 201 which extends in parallel with the direction of Y in parallel in the direction of X. A 
base material 201 is fixed to the balance unit 205 through the pivotable unit 203. On the slideway 207 
which forms some bases 209 of a positioning device 179, the balance unit 205 is guided in parallel by 
the static gas bearing movable in parallel with the direction of Y in the direction of X. As shown in 
drawing 6 in diagram, the base 209 of a positioning device 179 is being fixed to the frame 1 of 
RISOGURAFU equipment. The pivotable unit 203 and the balance unit 205 of a positioning device 179 
are mostly equivalent to the pivotable unit 65 and the balance unit 69 of the positioning device 3 
explained previously. 

The 1st mobile unit 189 of a pointing device 179 and the 2nd mobile unit 191 are equipped with the X 
actuators 21 1 and 213 constituted as a force actuator, respectively. The X actuators 21 1 and 213 are 
equipped with parts for part 1215 and 217 movable in parallel in the direction of X to parts for part II 
219 and 221 of the related X actuators 21 1 and 213 which extend almost in parallel with the direction of 
X, respectively. Parts for part II 219 and 221 of the X actuators 211 and 213 are being fixed to the base 
material 201, and the amount of [ 219 and 221 ] part II, such as this, has the interior 223 of a common 
straight-line proposal which extends almost in parallel with the direction of X. Furthermore, mobile units 
189 and 191 are equipped with XY Lorentz-force actuators 225 and 227, respectively, and this actuator 
has the electric coil systems 233 and 235 fixed to parts for part 1215 and 217 of the X actuators 21 1 and 
213 of the mobile units 189 and 191 relevant to the permanent magnet systems 229 and 231 fixed to the 
mask holders 181 and 183 of the related mobile units 189 and 191. The mask holders 181 and 183 are 
comparatively low precision by the X actuators 21 1 and 213 covering a comparatively big distance. It 
can be made to move in parallel with the direction of X to the base 209, and, on the other hand, the mask 
holders 181 and 183 are comparatively high precision by XY Lorentz-force actuators 225 and 227 
covering a comparatively small distance. As opposed to parts for part 1215 and 217 of the X actuators 
21 1 and 213 parallel to the direction of X, and the direction of Y It can be made to move and, moreover, 
the mask holders 181 and 183 are pivotable covering the include angle limited to the surroundings of the 
axis to which it points in parallel with a Z direction to parts for above-mentioned part 1215 and 217. By 
using XY Lorentz-force actuators 225 and 227, during exposure of a semi-conductor base material, the 
mask holders 181 and 183 can be positioned in an parallel comparatively high precision in the direction 
of Y, and migration of the mask holders 181 and 183 to which it points in parallel with the direction of X 
can be made into altitude to the direction of X at parallel. Finally, the pointing device 179 as well as a 
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pointing device 3 has a control unit 237. Except for the moment of rotating a base material 201 over 1 80 
degrees to the base 209 by the pivotable unit 203, the straight-line guidance 223 is held in a location 
parallel to the direction of X with a control unit 237 during actuation. To be shown in drawing 7 in 
diagram, a control unit 237 collaborates in two optical location sensors 239 and 241, and this control 
unit 237 controls the motor 243 of the pivotable unit 203. 

In drawing 1 and the RISOGURAFU equipment shown in drawing 6 , the semi-conductor base material 
of the group under manufacture is irradiated one by one through a certain mask, and the sequential 
exposure of this group is carried out through the following mask. By using this invention pointing 
devices 3 and 97 for moving a semi-conductor base material, the output of RISOGURAFU equipment 
can be increased remarkably, and since a mask is moved further, an output can be further increased by 
using the pointing device 179 with separate this invention. As a sequential exposure is performed to the 
semi-conductor base material under manufacture through a series of masks and the following semi- 
conductor base material is irradiated through the mask of a top Norikazu ream, this invention can be 
applied to RISOGURAFU equipment. RISOGURAFU equipment in case the pointing device for 
migration of a mask is this invention equipment chiefly and the pointing device for migration of a semi- 
conductor base material is the usual pointing device can also attain increase of most outputs of 
RISOGURAFU equipment. 

It is used for above-mentioned this invention RISOGURAFU equipment exposing a semi-conductor 
base material in manufacture of an accumulation electronic semiconductor circuit. Image formation of 
the mask pattern can be carried out on a base material with RISOGURAFU equipment, and such 
RISOGURAFU equipment can be used also for manufacture of other products which established the 
structure of having the detailed dimension of the range below a micron. As the example, there are 
structure of the conduction detection pattern of an integrated optics system or a magnetic domain store 
and structure of a liquid crystal image display pattern. 

this invention pointing device is not only used for RISOGURAFU equipment, but can arrange a finish 
machine, a machine tool, and the goods that should be processed to the goods holder in a measuring 
point, and it can use them for the machine processed next in an actuated position, or equipment. 
As mentioned above, the mobile units 25 and 27 of this invention positioning device 3 have the X 
actuators 39 and 41 and the Y actuators 43 and 45, respectively. The mobile units 25 and 27 of the 
above-mentioned this invention positioning device 97 are equipped with the X actuator 105, 107 or 2 Y 
actuators 109 and 111, 113 and 115, and XY Lorentz- force actuators 151 and 153, respectively. The 
mobile units 189 and 191 of the above-mentioned this invention positioning device 1 79 are equipped 
with the X actuators 21 1 and 213 and XY Lorentz- force actuators 225 and 227, respectively. Moreover, 
this invention pointing device may be equipped with the mobile unit of an alternative format, therefore, 
instead of [ of an above-mentioned linear X actuator and Y actuator ] — the so-called usual planar of 
itself known — electromagnetism — a motor may be used. On the other hand, moreover, among the base 
material holders 1 1 and 13 corresponding to instead of with each for two part I 47 and 49 of the X 
actuators 39 and 41 It is also possible to use a XYZ Lorentz-force actuator in a pointing device 3. In the 
direction of Y in parallel with the direction of X by this for example, in a high precision to a Z direction 
in parallel The base material holders 1 1 and 1 3 are made movable to parts for corresponding part I 47 
and 49 covering a slight distance. Furthermore, the base material holders 1 1 and 1 3 can be made 
pivotable to parts for corresponding part I 47 and 49 covering the include angle limited to the 
surroundings of axis of rotation parallel to the direction of X, axis of rotation parallel to the direction of 
Y, and axis of rotation parallel to a Z direction. Such a XYZ Lorentz-force actuator can be replaced with 
XY Lorentz-force actuator currently used and the foot supported in aerostatics, for example, can be used 
in a pointing device 97,179. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 4] 
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[Drawing 5] 
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